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Surprised 


Me. R.WEIDMER, Conneaut, 
O., says: “ The Caliper you 
sent me came to hand, and will say 
that I am surprised as to the accuracy and 
fine finish of the instrument. I appreciate 
it very highly, and cannot see how I did so long 









@ without them. No machinist’s outfit is complete @ 
without a pair of your Calipers. The boys in our 
shop begin to see the advantage of using your 
Beam-Calipers.” 

COLUMBIA CALIPERS 
Made in all Standard Graduations, 
Metric and Vernier. 
E. G. SMITH, Corumeia, Pa. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculaung Machine Co., Boston. Mass. 


AIR COMPRESSORS. 
Guild & Garrison, Brooklyn, N. Y 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 


Johns Mfg. Co., H. W., New York. 


AUGER BITS. 
Adams, A. L., Bridgeport, Conn. 
BALLS, STEEL. 
Cleveland Machine Screw Co., Cleveland, O. 
BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
we & Granville Mtg. Co., Providence, 
BELTING. 
Schultz Belting Co., St. 
BELT DRESSING. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
BICYCLES. 
Pope Mfg. Co., Hartford, Conn. 
BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Armstrong Bros.’ Tool Co., Chicago, Ill. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co. , Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Diamond Machine Co., Prov idence, R, I, 
Ferracute Machine Co, Bridgeton, N. J. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn. 


Louis, Mo. 


Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Mfg. Co., Providence 


Mossberg & Granville 
i ie 


Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., ‘Hartford, Conn. 
Prentiss Tool & Supply Co. , New York, 
Wells Bros, & Co., Greenfield Mass. 
Woodward & Rogers, Hartford, Conn, 


BICYCLE TUBING. 
Armstrong Bros.’ Tool Co., Chicago, I] 
Pope Tube Co., Hartford, Conn, 
BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 
BOILERS, STEAM. 
Greenfield, W. G. & G., East Newark, N, J. 
Weston Engine Co., Painted Post. N. Y 
Wetherill Mach. Co., James P., Chester, Pa, 
BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. — 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J., Greenfield, Mass, 
Sellers & Co., inc., Wm., Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., § ~ pg O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


BOOKS. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Brown & Sharpe —. Co., Providence, R. I. 
Grant Gear Works, Boston, Mass. 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport, N. H. 
Bullard Machine Tool Co., Bridgeport, Conn, 
Davis & Egan Machine Tool Co., Cincinnati,O, 
Newark Machine Tool Works, Newark, N. J. 
Niles Tool Works Co., Hamilton, O. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc.. William, Philadelphia, Pa. 


BORING AND TURNING TOOLS FOR 
GEOMETRIC SHAPES. 


Geometric Drill Co., New Haven, Conn, 


Prvibil, P., New York. 
BRASS WORK, SPECIAL. 
Nolte Brass Co., Springfield, O. 


BRUSHES. 


Buchel Machine Works, New Orleans, La. 


BUSHINGS. 
New Process Raw Hide Co., Syracuse, N. Y 
CALIPERS, 
Bemis & Call Hardware 
field, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Smith, E. G., Columbia, Pa 
Standard Too! Co., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 


and Tool Co., Spring- 








WHO SELLS 
HANGERS 


sELL SMOOTHBORE nancers 


3ecause their bore is vea//y smooth 
This gives the 


as smooth 
as a gun barrel, shaft the 


largest possible amount of bearing 


sELL SMOOTHBORE uancers 


Because they are all self-oiling; have a cham- 
ber that holds oil enough for six months. A 
great convenience, Far more reliable 
Much better than grease. 


ver y 
than oil cups. 


sELL SMOOTHBORE nancers 


secause they arealladjustable. Very easily, 


quickly and cheaply put up and kept in line 


sELL SMOOTHBORE uancers 


Because they are made in styles suitable for 
floors, walls or 
bore and in 


all purposes; for ceilings, 


posts. Great variety of sizes in 


on drop on ** 


sELL SMOOTHBORE nancers 


Because they are very neat in design. 
throughout all 


reach.” 


There 
is a harmony or uniformity 


the sizes. 


sELL SMOOTHBORE uancers 


Because they are correctly proportioned; each 
size carefully laid out for the work and the 
This is often lacikng in 


strain to be borne, 


other Hangers, 


sELL SMOOTHBORE nancers 


Because the workmanship is very accurate, 
They are ground true on the base and finely 


fitted throughout. 


sELL SMOOTHBORE wancers 


that is, they 
People 


Because they are /ashionabl 
are the prez 


do not want any other style. 


sELL SMOOTHBORE nancers 


Because you can buy them cheaper than you 
This is possible because 


atling style of Hangers 


can make your own 
we make aspecialty of them and run this de- 
You don’t make 
ils, asin olden 
own 


partment on a large scale. 
your own set-screws or twist dri 
times, and you ought not to make your 
You know of some of the triumphs 
you one of 


Hangers. 
of specialization. Let us show 
them in the line of Hangers. Send for ,our 
booklet and discounts, 


sELL SMOOTHBORE HAnceErs 


Because we carry a large stock from which 
you can draw and shipments can be made on 
receipt of telegram. We havea very simple 


and handy?Zcode. 


SMOOTHBORE ! HANGERS 


BARE MADE BY 


P. PRYIBIL 


512 to 524 West 4lst St. 


Telegrams, “Prvyibil,’? Newverk 


Use A. B. C Code. 


CAMS. 


Newark Machine Tool Works, Newark, N. J. 
CARBORUNDUM. 

Carborundum Co., Niagara Falls, N. Y. 
CASTINGS, BRASS. 

Nolte Brass Co., Springfield, O 


CASTINGS, IRON. 
puilaers lron Foundry, Providence, R. L. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR BRONZE, 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 


— Steel Castings Co., Ltd., 


CEMENTS, ETC.—FIRE-PROOF. 
johns Mig. Co., H. W., New York. 
TERING 


, Providence, R. I. 


Pittsburgh, 


Slocomb & Co., J. T 
CHUCKS, DRILL. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn, 
Globe Chuck Co., Washington, D. C. 
rnuggson & Pettis Mfg. Co., New Haven, Conn 
Horton & Son Co., E., Windsor Locks, Conn, 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Ww Lmao Machine Co., E.. New London, 


Conn 
CHUCKS, LATHE, 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co.. New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., C layv ille, N. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn, 
Whiton Machine Co., D. E., New London, 
Conn. 
CHUCKS, TAPPING. 
National Chuck Co., New York. 
CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction Cone Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn. 


CONDENSERS. 
Conover Mfg. Co., New York, 
Guild & Garrison, Brooklyn, N. Y. 
CORUND WH 
Hampden Corundum W he el Co., 
Mass. 
Vitrified Wheel Co., 
COUPLINGS. 
Stuart’s Foundry ann Machine Works, R. J., 
New Hamburgh, 


COVERINGS, NON. CONDUCTING, 


PIPE AND BOILER, 
Johns Mfg Co., H. W., 
CRANES. 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


CUT TING-OFF MACHINES, 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland, O. 
Besly & Co., Chas. H., Chicago, Ill 
Detrick & Harvey Machine Co., Baltimore,Md, 
Geometric Drill Co., New Haven, Conn, 
ones & Lamson Machine Co.. Springfield, Vt, 
fontgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


DRAWING INSTRUMENTS, ETC. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffel & Esser Co... New York. 

DRILLING MACHINES. 

Aurora Tool Works, Aurora, Ind. 

Barnes Co., W. F. & John, Rockford, Il, 

Betts Machine Co.. Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Blaisdell & Co.. P., Worcester, Mass. 

Dallett & Co., Thos. H.. Philadelphia, Pa 

Davis & Egan Machine Tool Co., The, Cincin. 
nati, O. 

Dietz. Schumacher 

Dwight Slate Machine Co., 


Brightwood, 
Westfield, Mass, 


New York, 


& Boye, Cincinnati, O. 
Hartford, Conn, 
Foote, Barker & Co. Cleveland, O 
Gang & Co.. Wm. E, Cincinnati, O 
Garvin Machine Co... New York. 
Gould & Eberhardt. Newark, N. J. 
Hill. Clarke & Co.. Boston, Mass. 
McCabe, |. J. New York. 
Montgomery & Co... New York 





Mossberg & Granville Mfg. Co., 
R 


Newton Mach. Tool Works, Philadelphia, Pa. 








Fitchburg Machine Works, Fitchburg, Mass, 


Providence, 











ice, 


Pa. 
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DRILLING MACHINES—Continued. 
New Haven Mfg. Co., New Haven, Conn. 
Niles’ Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Norton & Jones Machine Tool Works, Plain- 

ville, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 

Sellers & Co., Inc., Wm., Philadelphia, Pa 
Sibley & Ware, South Bend, Ind. 
Snyder, J. E., Worcester, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G., New York. 
Union Tire Co., Plainfield, N. J 
Warner & Swasey, Cleveland, O. 
Wells Bros. & Co., Greentield, Mass. 
Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn. 


DRILL GAGE. 


W yke & Co., J., East Boston, Mass. 


DRILL RODS. 
Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, IIl. 
Cleveland Twist Drill Co., Cleveland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Syracuse Twist Drill Co., Syracuse, N. Y. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Colburn Electric Mfg. Co., Fitchburg, Mass. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co.. New York. 


DYNAMOS, NICKEL-PLATING. 
Colburn Electric Mfg. Co., Fitchburg, Mass, 
Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., Philadelphia, Pa, 


EMERY WHEELS. 
Besly & Co., Chas. H., Chicago, Ill. 
Diamond Machine Co.. Providence. R. I. 
Hampden Corundum Wheel Co., Brightwood, 

Mass. 

Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester. Mass, 
Strelinger & Co., Chas. A.. Detroit, Mich 
Vitrified Wheel Co., Westfield, Mass. 


EMERY WHEEL DRESSERS. 
Wrigley, T., Chicago, Ill 
ENGINES, GAS AND GASOLINE. 
Daimler Motor Co., “*Steinway,’’ Long Island 
City, N. Y. 
Mietz & Weiss, New York. 
Otto Gas Engine Works, Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co., Springfield. ©. 
Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 
Webster Manufacturing Co., Chicago, Il, 
ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken. N. J. 
Frick Co., The. Wavnesboro, Pa. 
Greenfield, W. G, & G., East Newark, N, J. 
Keystone Engine & Mach. Works, Phila., Pa. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Mach. Co., James P., Chester, Pa, 


FEED WATER HEATERS 


e 
Hoppes Mfg. Co., Springfield, O. 
Taunton Locomotive Mfg. Co., Taunton, Mass. 


Arcade File Works, New York. 

Besly & Co., Chas. H., Chicago, Ill. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I. 
Reynolds Bros , Columbus, O. 

Strelinger & Co., Chas. A., Detroit. Mich. 


FIRE-PROOF CONSTRUCTION 


MATERIALS. 

Johns Mfg. Co., H. W., New York. 
FORGES. 

American Gas Furnace Co., New York. 

Buffalo Forge Co., Buffalo, N. Y. 

Wilkinson Co., The. Chicago, Ill. 
FRICTION CONES. 

Evans Friction Cone Co., Boston, Mass, 
FURNACES. 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
GAGES. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton, Syracuse, N. Y. 

Pratt & Whitney Co., Hartford. Conn. 

Rogers’ John M.. Boat. Gauge & Drill Works 

Gloucester City, N. J 
Wvke & Co. J]. East Koston, Mass. 


THE WORLD RENOWNED 





AUTOMATIC INJECTOR, 


Starts Lower, 
Works Higher, 
Lifts Further, 
é Handles Hotter Water 
THAN ANY OTHER AUTOMATIC INJECTOR. 
SEND For CATALOG. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World. 














A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 
J. T. SLOCOMB & Co., Providence, R. 1., and it 
should be in the hands of every thorough me- 
chanic and believer in good tools in the best me- 
chanical work. Ask for new Catalogue “ E.” 









Cut Theoretically Correct. 
Special facilities for cutting worm 
mp wheels, 

TANS HUGO BILGRAM, 


Machinist, 
440 N. 12th St., Phila., Pa. 


HIGH CLASS ENGINE LATHES. 








PATENTED —— 

With New and Valu-' 

» able Features. 
MADE ONLY BY = 


THE BRADFORD MILL COMPANY, 
Catalogue *‘A”’ describes our Lathes, CINCINNATI, OHIO, U.S.A. 


sent on application, 


ENGLAND: Chas, Churchill & Co,, Ltd., London & Birmingham, 
NEW YORK: Garvin Machine Co., Spring and Varick Sts. 









HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
810 Wainut Street, PHILADELPHIA. 


¢#Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 

etoany onein any part of the world who will fur- 
nish his address. 








’ P. BLAISDELL & CO., 


Manufacturers of 


| Machinists’ Tools 


London Agts: Worcester, Mass. 
C,. W. Burros, Gairrrrus & Co 




























/ R.K. LeBLOND, 


Manufacturer of 


= Machine Tools, 


Pearl & Plum Sts. 


"0 ‘LLVNNIONIO 
CINCINNATI, 0. 








GEAR CUTTERS. 
Biainard Milling Machine Co, Boston, Mass 
Srown & Sharpe Mig. Co., Proviuence, K, | 
Gould & Eberhardt, Newark, N a, 
Grant Gear Works, Boston, Mass 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Whiton Mach. Co., D. E., New London, Conn 


GEARS, 
Bilgram. Hugo, Philadelphia, Pa 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. | 
Grant Gear Works, Boston, Mass 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 
GRAPHITE. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


GRINDING AND POLISHING 
MACHINES 


Besly & Co., Chas. H., Chicago, Ill 

Brown & Sharpe Mfg. Co., Providence, R. I 
Builders lLron Sounter, Providence, R. I 
Diamond Machine Co., Providence, R. I 
Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Landis Bros., Waynesboro, Pa. 

Norton Emery Wheel Co.,, Worcester, Mass, 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Gre enfield, Mass. 


GRINDERS, CENTER. 
Barker & Co, William, Cincinnati, O 
Diamond Machine Co., Providence, R. L. 
Trump Bros. Machine Co., Wilmington, Del, 


GRINDING MACHINE, CUTTER. 
Brown & Sharpe Mfg. Co., Providence, R. L 
Cincinnati Milling Machine Co., Cincinnati, O, 
Davis & Egan Machine Tool Co., The. Cincin 

nati, O 
Diamond Machine Co, Providence, R. I, 
Garvin Machine Co., New York 
Hill, Clarke & Co, Boston, Mass. 
Norton Emery Wheel Co... Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co.. New York. 
Welis Bros. & Co.. Greentield, Mass 
Woodward & Rogers, Hartford, Conn 


GRINDING MACHINE, SURFACE, 
Brown & Sharpe Mfg. Co., Providence, R. I 
Diamond Machine Co., Providence, R, I 
Woodward & Rowers, Hartford, Conn 


GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. 1 
Diamond Machine Co., Providence, R, I 
Landis Bros.. Waynesboro, Pa 


HACK SAWS. 
Besly & Co., Chas. H., Chicago, Ill 
Montgomery & Co., New York. 
Q & C. Co.. Chicago 11] 
Strelinger & Co.. Chas. A., Detroit, Mich. 


HAMMERS, DROP. 
Long & Alistatter Co., Hamilton, © 
Miner & Peck Mfg. Co.. New Haven, Conn, 
Mossberg & Granville Mfg. Co., Providence, 

es 

Pratt & Whitney Co., Hartford, Conn, 
Prentiss Tool & Supply Co., New York. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Stiles & Parker Press Co, Brooklyn, N. Y. 


HAMMERS, POWER. 
Bradley Co., The, Syracuse N. Y. 
Bremer Machine Co, G. J., Kalamazoo, Mich, 
Hill, Clarke & Co., Boston, Mass 


HANGERS. 
Pryibil, P.. New York 
Sellers & Co., Inc., Wm., Philadelphia Pa, 


HOISTS. 
Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


HYDRAULIC MACHINERY. 


The Watson-Stillman Co., New York 


INJECTORS. 
Ashcroft Mfg. Co., New York 
Penberthy Injector Co., Detroit, Mich. 
Rue Mfg. Co. Philadel} hia, Pa 
Sellers & Co., Inc.. Wm., Philadelphia, Pa. 


JACKS, LEVELING. 


Newark Machine Tool Works, Newark N. J 


KEYWAY CUTTER. 
Baker Bros., Toledo, O. 

LATHES (see also Turret Lathes). 
Barnes Co., W. F. & John. Rockford, LL 
Blaisdell & Co. P.. Worcester, Mass. 
Bradford Mill Co., The Cincinnati, O. 
Brown & Sharpe Mfv. Co.,. Providence, R. I 
Bullard Machine Tool Co., Bridgeport. C onn 
Davis & Egan Machine Tool Co,, The Cincin- 

nati, O, 

Diamond Machine Co., Providence, R. I 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fifield Tool Co. Lowell, Mass 
Fitchburg Machine Works, Fitchburg, Mass. 








AMERICAN MACHINIST 


January 7, 1897. 





LA THES—Continued. 
Flather & Co., Nashua, N. H. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Le Blond, R. K., Cincinnati, O. 
McCabe, J. J., New York. 
McFadden Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O. 
Sellers & Co., Inc., Wm. , Philadelphia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Stark, John, Boston, Mass. 
Weils Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 
Armstrong Bros.’ Tool Co., Chicago, Ill. 
Montgomery & Co., New York. 

Sawyer Tool Co., Athol, Mass. 
Smith, E. G., Columbia, Pa. 
Standard Tool] Co., Athol, Mass. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J., New York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, 
many. 


MILLING MACHINES. 

Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, KR. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Clough, R. M., New Haven, Conn 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D.. Hoboken, N. J. 

Fraser Machine Works, Cleveland, O. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass, 

Kempsmith Machine Tool Co., 

is. 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott., Baltimore, Md. 

Newton Mach. Tool Works, Philadelphia, Pa. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., Worcester, Mass. 

Sellers & Co., Tne., Wm., Philadel 

Waterbury-Farrel Foundry & 
Waterbury, Conn. 


MOLDING MACHINES, 
Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 

NEEDLE WIRE, 


Abbott. Wheelock & Co., Boston, 


PACKING. 
eae Bros., New York 
ohns Mfg. Co., H. W., New York. 
Peerless Rubber Mfg. Co., New York. 
PAINTS. FIRE-PROOF. 


Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Dyer & Driscoll. New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 
Montgomery & Co, New York. 
Wells, Heber, New York. 
PERFORATED METALS. 
Harrington & King Perforating Co., 
Chicago, Ill. 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
Detrick & Harvey Machine Co., Baltimore, 


Ger- 


Milwaukee, 


hia, Pa. 
achine Co., 


Mass. 


The, 


Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin. O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wilev & Russell Mfg. Co., Greenfield, Mass. 
PIPE FITTINGS. 
Tight joint Co. New York. 
PLANERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. 
Garvin Machine Co., New York. 
Gray Co G A_ Cincinnati. O 
Hilles & Jones, Wilmington, Del, 
McCabe, J. J., New York. 


Ott. Meraenthater § Lo., 


BALTIMORE, MD. 
MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 








Milling Machines 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer, 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 
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Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








PHILADELPHIA, PA. 


No. 722 Arch St.. 








E. W. BLISS CO. 


1 Adams St., BROOKLYN,N.Y. 


Chicago, 9% W. Wash. St. 


PRESSES, 


Drop Hammers, 
Dies, Shears and 
Spec’! Machinery 


FOR 


SHEET METAL 
WORK. 
Bicycle and Electric’! 
TOOLS. 


Write for Catalogue. 










OWNERS OF 
THE STILES & PARKER 
PRESS CO. 





PLANERS—Continued. 


New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York 

Pratt & Whitney Co, ‘Hartford, Conn 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whitcomb Mig. Co., Worcester, Mass. 
Wilson, W. A., Rochester, ne Ue 


POLISHING 
Builders lron Foundry, Providence, R_ I. 
Diamond Machine Co., Providence, R. I. 


PRESSES, DIES, ETC. 
Bliss Co.. E W., Brooklyn, N. Y. 
Bremer Machine Co., G. J.. Kalamazoo, Mich, 
Ferracute Machine Co.. Bridgeton, N. 3 
McCabe, J. J.. New York. 
es & Granville Mfg. Co., Providence, 
se 
Stiles & Fladd Press Co., Watertown, N. Y. 
Stiles & Parker Press Co., Brooklyn, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O 


PUBLICATIONS. 


Home Study, Scranton, Pa. 


PUMPING MACHINERY. 
Deane wg Pump Co., Holyoke. Mass. 
Greenfield, G. & G., East Newark, N. J. 
Guild & - ht Brooklyn, N. 
Wetherill Mach. Co, Jame s P.., 


PUNCHES AND SHEARS. 

Bemis & Call Hardware and Tool Co., 
field, Mass. 

Bliss Co, E. W.., Brooklyn, N. Y. 
Bremer Machine Co., G j. Kalamazoo, Mich 
Buffalo Forge Co.. Buffalo, N. Y 
Davis & Egan Mac ‘hine Tool Co.. Cincinnati 0, 
Hilles & Jones, Wilmington, Del. 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J.. New York 
Mossberg & Granville Mfg. Co., 


, 
Chester, Pa 


Spring- 


Providence 


Waterbury-Farrel Foundry & Machine Co, 
Waterbury, Conn. 
Watson-stillman Co., 


RAW HIDE. 


New Process Raw Hide Co., Syracuse, N. Y¥ 


REAMERS,. 
Clevelana Twist Drill Co., Cleveland, O. 
Mergenthaler & Co., Ott., Baltimore, Md. 
Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 
Wells Bros. & Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


ROCK DRILLS 


Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co, New York. 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., 
RK. I. 


ROOFING ASBESTOS. 


Johns Mfg Co., H. W., New York. 
RUBBER GOODS. 


Peerless Rubber Mfg. Co., New York. 


RULES, GRADUATED STEEL. 
Coftin & Leighton, Syracuse, N. Y. 
Darling. Brown & Sharpe, Providence, R. I. 
Sawyer Tool Co., Athol. Mass. 
Standard Tool Co.. Athol, Mass. 
Wvke & Co., J., East Boston, Mass. 


SAWS. 


Q. & C. Co., Chicago, Ill. 


SAWING MACHINES, METAL. 


YQ. & C. Co., Chicago, Ii. 


SCHOOLS. 
Columbia University, New York 
International Correspondence Schools, Scran- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE, 


Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N. H 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co.. 
Mass 


SCREW PLATES. 
Machinists’ Supply Co., Chicago, Ill. 
Reece, Edw. J.. Greenfield, Mass 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


SCREWS. 
Cleveland Machine Screw Co.. Cleveland, O. 
Worcester Mach. Screw Co.. Worceste1, Mass. 


SEPARATORS, STEAM. 
Keysrone Engine and Machine Works, Phila- 
delphia Pa. 


SHAFTING, ETC. 
Pryibil, P.. New York. 
Sellers & Co., Inc., Wm., 


SHAPERS. 
Retts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cinei - 
nati, O. 
Fitchburg Machine Works, Fitchburg, Mass, 


The, New York, 


Providence, 


Worcester, 


Philadelphia, Pa. 








Tr, 
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SHAPERS—Continued. 


Flather & Co., Nashua, N H. 

Garvin Machine Co.. New York. 

Gould & Eberhardt. Newark, N. J 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, Corn 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co, Hartford, Conn. 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia. Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., a tl N, Y. 
Bremer Machine Co., G Kalamazoo, Mich. 
Geometric Drill Co., Ne Ww ‘Hav en, Conn 
Ott. Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O 
Wetherill Machine Co., James P.. Chester. Pa. 


STEEL. 


Abbott. Wheelock & Co., Boston, Mass. 

Crescent Steel Co., Pittsburgh, Pa 
ones & Co, B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa 


STEEL STAMPS. 


Sackmann, F. A., Cleveland, O. 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn 


TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass 
Wiley & Kussell Mfg. Co., Greenfielu Mass. 


THREADING MACHINES. 
Webster & Perks Machine Too! Co., Spring- 
fieid, O. 
TOOL HOLDERS. 


Armstrong Bros ’* Tool Co., Chicago, II]. 
Gould & Eberhardt, Newark, N. J 


TRAMWAYS, OVERHEAD. 


Coburn Trolley Track Mfg. Co., Holyoke, 
Mass. 


TUBING, FLEXIBLE, 
Almond, T. R., Brooklyn, N. ¥ 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis 
Hill, Clarke & Co.. Boston, Mass 
wate & Lamson Machine Co., Springfield, Vt. 
McCabe, J. |.. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co. New York 
Warner & Swasey, Cleveland, O. 


VALVES, 


Jenkins Bros., New York. 


VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J 
Buffalo Forge Co.. Buffalo, Ny. 
Sturtevant & Co.. B. F., Boston Mass. 


VENTILATORS, 


Pancoast Ventilator Co., Philadelphia, Pa. 


VISES. 
Hill Clarke & Co., Boston. Mass. 
McCabe J. |]. New Vork 
McFadden Co.. Philadelphia. Pa. 
Niles Tool Works Co. New York. 
Strelinger & Co, Chas A, Detroit Mich. 
Wyman & Gordon Worcester Mass 


WATER MOTORS. 


Backus Water Motor Co.. Newark. N. J. 


WIRE MA 


Good year, Ss. W Waterbury Conn. 
Waterbury Machine Co. Waterbury, Conn. 


WIRE ROPE (Iron and Steel). 


Trenton Iron Co.,, The, Trenton, N. J. 


WOODWORKING MACHINERY. 
Barnes Co, W. F & John. Rockford, II). 
J. A. Fav & Egan Co.. Cincinnati O. 
Pryibil. P , New York. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


WREN 


Bemis & Call Hardware and Tool Co,. Spring- 


field, Mass 4 





RUE’S LITTLE CIANT 
INJECTORS AND EJECTORS 
ARE WITHOUT AN EQUAL. 





Send for valua- 
ble Catalogue 
containing infor- 
mation of vital 


How often do 
you wash out 
your Boilers, 
and do you 
test them ‘ 


















ADDRESS, 





Bo-ter Ow 
RUE MFC. CO., 118 N. 9th St. 9 , Philadelphia. 








A BOOK OF TOOLS. 


‘Thank the Lord (and 
the Chas. A. Strelinger Co 
the 80 and 10 and 74% per 
cent, isnow done away with, 
and the Engineer who does 
not go on his way rejoicing 
in the acquisition of a new 
revelation in the knowledge 
of prices of his 





everyday 
needs has no one to blame 









* eenyunn ; 
POIT Mist but himself.” 
usa. ies 
Jas, ( remMPLe, Miner, 
——— Springfield. IIL. 


Yes, we have done away with the big discounts, 
and any one possessing ** A Book of Tools” doesn’t 
have much guessing to know what his goods will 
cost him This feature is being thoroughly ap 
preciated., 

The * Book of Tools” 
over 2,000 illustrations, and will be sent post-paid to 
any address upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 


DETROIT, MICH. 


contains 550 pages and 


Hydraulic 
Machinery 

















Presses, 
Pumps, 
Punches, 
Jacks, 


Valves, Fittings, Packings, 
Accumulators, 

Every kind of Hydraulic 
Tool or Machine 


for any 
possible use. 


Ask for Cat. D. 


The Watson- 
Stillman Co., 


* Jack Makers to 
the Universe.” 


202 E. 43d Street, 


NEW YORK. 























YACHT ENGINES. a 


rind i i ae 


4 3 





Send 
for 

Photos, 
Description 
and 


Estimates 





mR 









La 
I 


i yi hil 


W. D. FORBES & CO.,, 
1302 HUDSON STREET, 
Two blocks from Fourteenth Street Ferry. 








HOBOKEN, N. }. 
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WE are the ONLY PEOPLE ON EARTH 
who know how; ever did, or ever will 
make Rainbow Packings. 


PEERLESS RUBBER MFG. CO. 


16 Warren Street, 
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LOOK OUT FOR 
IMPOSTORS 


Commencing December J, 1896, 
we use 3 Rows of Diamonds in 
Black extending throughout the NEW YORK. 
length os each and sad nol of 16-24 Woodward Ave., 202-210 S. Water St.. 
Rainbow Packings. The Color of Rainbow Packing Is Red. DETROIT. MICH. CHICAGO. ILL. 


Thos. H. Dallett & Co. Notice. 


PHILADELPHIA. 
MANUFACTURERS OF This cut represents the Patent Globe Drill 
Chuck. Try it. If it is not the best Chuck you 



















Portable Drills, Hand Drills, 


Boiler Shell Drills, : 
ELECTRIC ever used, return it to us at our expense, after 
DRILLS. 30 days’ trial. 


If it is the best send us your check. 
Globe Chuck Company, 


Catalogue free. Washington, D. C., U. S. A. 


























RETIRING FROM BUSINESS. |g>**~* Accunacy >> 229 
: * DON’T SPOIL IT § 
FOR SALE— Special plant in New York ¢ 4 
City, consisting of ma- 
chines and all special tools, patterns, jigs, gauges, ’ BY GUESSING. 4 
also well assorted line of finished stock, and large Use the Richards’ System 
su ply of parts In process of manufacture. > - P > 
PRODUCT is a small staple machine tool, well oO of measuring machines ; ° 
known and in reg uls ir demana = h G teed O 
The business could be economically combined fed these auges are guaran 
with that of a manufacturer having mac bine tools = to rotss of an inch. Cc 
or supphes for sale, or anything needed by ma- . D 
chinery users, or, it’ could be handled as an ac- g Implements are adjusted > 
count by dealer or supply “house having manu- (2) 
Solder mm Rust | facturing connections, machine shop or foundry, | & ata temperature of 75°. < 
1 both : 
THE ELLIOTT Investment required is under &10,000 ra AGE FOR NEW RED GOOK. 4 
BY USING Terms to responsible parties most favorable 1 : os 
Reason for selling, ill-health, requiring a resi- v The John M. Rogers, Boat, Gauge & Drill Works, 4 
NON-CORROSIVE SOLDERING FLUID dence abroad Address, 9 GLOUCESTER CITY, N.J., U.S.A . 
»~N.J., U.S.A. 
SAMPLE POST-PAID 10 CENTS. Bo: = 
x 6, Am. Machinist. @<2< 
ELLIOTT CHEMICAL WORKS, Newton, Mass. : CSOs ACCURACY DODO 
. e _ ae 


The Hayden & Derby Mfg. Co. | Edson Pressure 
Sole Manufacturers of kecording and a Alarm Gauge. 


Metropolitan Injectors. 


& Cal 
- 
Made for 
Steam, No 
Ammonia, Plant 


Air, Gas, 
Water and § 
Hydraulic <& 
l <r one. 
Pressures. 


complete 





without 


= = 
A “My 





35,000,000 gallons of water are delivered every hour by 





Metropolitan Injectors. 250 in use on Standard Oil Co.’s Pipe Lines. 
8o ** ** ** T}linois Steel Co.’s Boilers and Furnaces. 






Recognized as the ‘‘ Highest ©*.udaara in every country of the 14“ ‘* ‘* Brooklyn, N. Y., Water Mains. 
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All That Is Modera |". 
in Design, = = * vem 


Accurate in Construction____.__ 


»» AND... 


Labor-Saving in the Working, 


IS UTILIZED IN THE 


Betts = Horizontal = Boring = and 
Drilling = Machine. 











Three Sizes: 


No. 1.—Extreme Swing, 61} in.; Length of Table, 6 ft.; Spindle, 3 in. diameter, |24 in. 
and 48 in. Traverse. 


No. 2.—Extreme Swing, 76; in.; Length of Table, 8 ft.; Spindle, 4 in. diameter, 30 in. 


and 60 in. Traverse. 


No. 3.—Extreme Swing, 83 in.; Length of Table, 10 ft.; Spindle, 5 in. diameter, 30 in. 
and 60 in. Traverse. 
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Tool Works C0. 
MACHINE TOOLS. 


PLEASE MENTION THIS PAPER WHEN WRITING. 


Hamilton, 0.,U.S. A. 


Main Office and Works. 


Branches: New York, Boston, Chicago, 
Philadelphia, Pittsburgh. 


All Types and Sizes. 














A. GRAY CO., CINCINNATI, O. 








J. A. FAY & EGAN CO., 34 South Canal St., Chicago. 
STRONG, CARLISLE & TURNEY CO., 19 Bank St... Cleve land, Os 
These Machir E. A. KINSEY & CO,, 331 West Fourth St., Cincinnati, 
are sold THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore , Md. 
by the following J. J. McCABE, 14 Dey St., Ne w X rk ¢ ty. 
Agent PACIFIC TOOL & SUPPLY ¢ 0., 10 2 First St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berli n, C., Germ’y, and Vienna, Austria, 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England, 
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s NICHOLSON FILES 


have had a universal reputation for many years of being 


THOROUGHLY RELIABLE. 


THEIR UNIFORMLY 
SUPERIOR 
UALITY AWN 


ell Known, 





THERE IS 
NO UNCERTAINTY 5 
IN BUYING OR USING ¢ 






NICHOLSON FILES 


NICHOLSON FILE COMPANY, , 
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Man Mes or Snip PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
THE CENTRIFUGAL SAND MIXER? 
HAVE THE VICARS’ MECHANICAL STOKER? 


20 century 


AUTOMATIC 


GEAR CUTTER 


its a LEADER_i.™ 
NOT a follower. 
LIKE A HUMAN 


being, only of metal. 
Built in 16 STYLES & SIZES py 
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haath > EP 
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GENUINE RAWHIOE 


Dynano 
BELTING? 
EXPORT TRADE 

A SPECIALTY. 


ST. LOUIS, MO. 





WHEELS 


G E A R CUTTING 


Grant Gear Works, 
13 South 1% Street, 


1ILADELPHIA. 
6 Portions b Sereets 
j 86 OSTON, 
Ss St t, 
NEWARK, N. J., U. S. A. enced, "EVELAND. 





Send pen Catalog. 








FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE BUILDER OF THE xiii 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
M. Koyemann, Charlottenstrasse 112, Dusseldorf, 
Germany. 
Adolphe Janssens, 16 Place de la Republique, Paris, 









France. 
Charles Churchill & Co., 9-15 Leonard St., Finsbury, 
London, E.C.,and 6 Albert St., Birmingham, Eng. 
Henry Kelley & Co., 26 Pall Mall, Manchester, Eng. 











MANUFACTURERS OF 

ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND ¢ 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from : 
1-8 ir. to 6 in. diam. +>) — 


ALSO SEPARATE 
HEADS AND DIES. — 
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Boiler Feed Pump. 
DEANE STEAM PUMP CO. 
HOLYOKE, MASS. 


New York. Boston. Chicago. 





























A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 20. 


What Has Been Accomplished in the 
Long-Distance Transmission of 
Power by Electricity. 

The magnitude of the enterprise has 
caused attention to be centered on the Ni 
agara Falls electric power plant, and upon 
that feature of it which distributes a por 


tion of the power generated to considet 


able distances, to the exclusion of other 
installations. And yet, in so far as the 
Niagara plant is a long-distance one, 
the work done up to date has been 


A A A 
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a a a 

debted to the courtesy of the Gener: 
Electric Company 

The Rocky Mountain region and the 
Pacific Slope are peculiarly adapted to 
ong-distance electrical work, both by 
reason of the abundant supply ot wate 
power and the high price of fuel. Under 
these circumstances, it is not to be won 


dered at that the West has taken the lead 


in installations of this character, although 


at the same time it is impossible not to 


the enterprise and courage with 


1897. 


\ 
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GENERATOR 


suvisssed in several instances, both in 


the @stance covered and the amount 
of power transmitted. Many of these 
plants are located in the extreme West, 
to which fact is probably largely due 


the small amount of attention they have 
received We propose in this article to 
give a summary of what has been accom 
plished in this line, together with such 
illustrations of the different plants as will 
give an idea of their character and mag 
For the photographs from which 
are 


nitude 


these illustrations were made, we in- 


ROOM OF THE PORTLAND, ORE., 
which capital has embarked on such ex 
pensive undertakings with but limited ex 
perience as a guide 

What may be called the beginning ot 
leng-distance power work was the plant 
of the Caroline Mining Company, at 
Ouray, Col., installed in 1891, in .which 


200 horse-power is transmitted a distance 
We name this as the first 
long-distance power plant, not because 
it would be called such at the present time, 
but because at the time of its installation 


four miles 


it was the longest in commercial use, and 
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successfully by the gen- 


mission through the 


pressures suit- 





THE LOWELL, MASS., 
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its kind applied to railway work. The 
line runs from Lowell to Nashua, N. H., 
taking in Lakeview on the way, its length 
being fifteen miles. 
great for economical direct-current trans- 
mission, while alternating current car mo 


tors are not yet an accomplished success. 


The method adopted therefore begins 
with a three-phase generating plant at 
Lowell. The generators deliver the cur- 





FRESNO, CAL PLANT 


nt at 300 volts | ure, whi Dy step 

» tra ers 1S ised to 5.500 volts 
vhich is then transmitted down the line 

At an intermed ite poll t id it the tar 
nd at Nashua, sub-stations are erected in 
which transformers first reduce the pres 
ure to a point (360 volts) which can be 


handled, when a “rotary converter,” which 


is essentially a combined alternating-cur 
rent motor and a direct-current generator 
built in one machine, converts the cur 
rent into a direct current, with which the 


trolley wires are fed. The Nashua sul 








nd at Lowell, Mass., is one of the first of 


This distance is too 
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station feeds not only the main line, but 
also the branch lines traversing the city 
of Nashua. The supply of current to the 
Lowell end of the main line is by direct- 
current generators having no connection 
with the alternating-current system. This 
plant was erected early in 1895 and, it 


will be understood, is a steam plant. 


THE PORTLAND, ORE., PLANT 
This is a water-power plant, fourteen 
miles in length, the capacity already in- 


stalled being 1,800 horse-power, the ulti- 
mate capacity contemplated being 12,800 
horse-power. The normal fall of the water 
power is 40 feet, and the generators are 
direct. The 
and the 


normally driven turbines 


have vertical shafts, generators 
armatures revolving in a 


These 


f course, of an unusual type, and were 


likewise—the 
horizontal plane. generators are, 
designed especially for this plant. 

One of the illustrations gives a view of 
the interior of the generator room, from 
which the general design will be apparent. 
In the background the field exciters will 
be seen, these being of the same general 
as the 
f their 


style and driven in the same way 
alternators, with special turbines « 
own. At high water the fall is reduced 
by back water, and extra turbines are pro- 
vided to drive the dynamos under these 
conditions. This set of turbines is larger, 
on account of the reduced head, and is 
arranged to drive the dynamos by belts— 
a coupling being provided by which the 
can be discon- 
nected when necessary. In this plant the 
length of the line did not call for a volt- 
age exceeding 6,000, which is generated 


direct-connected wheels 


and delivered to the line without the use 
of transformers. Transformers are, how- 
ever, used at the consuming end of the 
line, to step down the pressure to such a 


point as is desired. 
THE PLANT 
his plant enjoys the distinction of be- 


FRESNO, CAL, 


ing the largest (35 miles) yet installed, 
is well as working under the heaviest head 
of water—1,400 feet, giving a pressure of 


600 pounds per square inch. So far as 


length of transmission goes, however, the 


distinction will be short-lived, as this dis- 
tance will soon be € xceeded by the ( Yeden- 


Salt Lake City plant, mentioned below. 


The full power of the stream which drives 
7 of 


the Fresno plant is 7,000 horse power, 


which 1,500 are now being utilized by 
three water wheels These wheels are 
of the Pelton construction, having steel- 
plate centers and bronze buckets. They 


re mounted on an extension of the gen- 


ocated outside the 


1 


erator shaits, and are 
} 


power house, as shown in one of the illus- 
trations 
This plant is unusual in one respect— 


the shortness of the pipe line required to 


gain the head. The reservoir is located 
on the brow of a mountain, from which, 
in a length of pipe of 4,100 feet, the head 
of 1,400 feet 1s gained To br ng the 
water t the res 1 col lit, part 
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POWER-HOUSE, PIPE LINE AND DAM OF THE BIG COTTONWOOD PI 
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Long Gear Teeth. 
BY HORACE L. ARNOLD. 
What should be the length of a gear 
tooth? How should the length of a gear 


tooth be determined? Why do we make 
them the length in common use? 

These are certainly important questions 
from a machine shop point of view, be- 
cause the long tooth costs more than the 
short tooth, and not only costs more, but 
is the weaker and more liable to break. 

Of two wheels of the same pitch diam- 
eter, that with the longer teeth makes the 
most room in the machine, the most room 


in the sand, the most finishing in the 
lathe and the most work on the gear cut- 
ter, and must be the more. carefully 


formed, because the long teeth have more 
points of contact than the short teeth. 
Perhaps this gaining of more points o! 
s the original motive for using 
teeth. gear 
who thought deeply along 


contact wa 


long gear One student of 
tooth 


the increased contact line, and used un 


forms, 


stinted toil on the drawing-board to ex 
hibit his conclusions, printed a book many 
years ago, with numerous plates showing 
original forms of gear teeth, all very long, 
having from three to eleven points of con 
tact. 
name I have forgotten. I 


The book is rare, and the author's 
never saw a 
gear with teeth shaped according to any 
of his systems. But if there were really 


great merit in an increased number of 
contact points for gear teeth, it seems 
that the system of this forgotten student 
could not have passed so entirely from 
view. 

The old millwrights wholaidthe founda 
tion of much of our present practice, the 
men whose experience and methods were 
gathered by Buchanan in the successive 
editions of his monumental work on Mill- 
wrighting, both long and 
short gear teeth, leaned toward avoidance 


of tooth contact on the meeting side, be- 


while using 


fore reaching the line of centers, thus re- 
ducing the possible number of points of 
contact by one-half, because they held that 
contact between the meeting teeth set up 
a far more injurious friction than contact 
on the leaving side of the line of centers, 
and especially because these meeting con- 
tacts, being at angles unfavorable to ease 
of sliding one tooth on the other, were far 
more likely to cause breakage than con- 
tacts on the other or leaving side of the 
center line. And it must be borne in mind 
that these early millwrights had an experi- 
ence which gives great weight to their 
opinions. They were pioneers, each man 
on new ground and exercising indepen- 
dent thought. They the first to 
abandon the use of wooden gearing and 
adopt cast iron as a material in place of 
oak, maple, hornbeam and the other favor- 


were 


ite woods of the previous generation of 
mechanics. 
framed by far than ours of to-day, and 
these early 
quently accurately 


Their structures were lighter- 


mechanicians were conse- 


informed as to what 
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ran hard and what ran easy, because of 


the lack of stiffness of supporting mem- 
bers, which quickly showed faults of the 
These 


old, original millwrights, whose rule-of 


moving parts carried by them 
thumb-work laid the foundation for our 
established practice—men whose records 
of their own individually adopted dimen- 
sions form, in many instances, the war- 
rant for rules and formulas in use to-day— 
believed in making the driver of a pair of 
gears a little greater in pitch than the 
driven wheel, so as to avoid contact before 
the teeth reached the line of centers, and, 
probably to still retain as many points of 
their gear teeth 


contact as possible, made 


1 








long, to increase the points of contact on 
American Machinist 
’ v4 
GEAR AND PINION WITH LONG AND 


SHORT TEETH. 


the leaving side. There is also a gain, or 
what was deemed a gain in early days, in 
making the driver pitch greater than the 
pitch of the driven wheel, in the way of 
decreasing the tendency of the gears to 
separate from each other, which is very 
great in case the teeth form contacts on 
the meeting side of the center line. Where 
the tooth contacts are all on the leaving 
side of the line of centers, the gears have 
less tendency to separate; but, on the con- 
trary, sometimes hug together, and such 
gears are in use to-day, the driving pinion 
having a greater pitch than the driven 
wheel. All of this practice has long since 
passed away, so far as ordinary gear cut- 
ting is concerned; but we still retain a 
long gear tooth, the length being com- 
monly such as to give two teeth in contact 
when a 12-tooth pinion is used. 

There is comparatively little danger of 
breaking the teeth of machine-tool gears 
as now made. 
Fitchburg and Worcester were believers 


Our early tool-makers of 


in fine pitches, and a broken gear tooth 
was a common enough thing in our early 
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We 


passed that fault, in a great measure; al 


machine-shop experience. have 
though in some cases the tendency to us¢ 
a too small pitch has not altogether dis- 
appeared from American practice 
we retain the long tooth; not so long as 
the English 
but yet longer, in my opinion, than either 


extreme practice, perhaps, 
theory or economy seems to warrant. 
Why should we pour needless iron into 
gear-blank rims and turn up the increased 
take heavier cuts 


Not only do we 


surface, simply to 


on the gear cutter? 


have more stock to cut out of the gear 
blank, but we have to cut it with a far 
weaker mill than could be used were the 


teeth as short as they can be made with- 


out detriment, say the length shown in 


Figs. 5 and 6, which perfectly constrains 
the positions of a pair of 16-tooth pin- 
ions. In case a gang of tooth-cutting 
mills is used, more teeth can be 
one passage of the gang if the teeth aré 
made short. It is the points of the teeth 
which require very accurate shaping t 
avoid noise and shock in action, and thx 
shorter the point the less noise the gx 

ing will make, provided the tooth be kept 
long enough to perfectly define the po- 
sitions of the pair of wheels working to- 
visible economy in 


gether. There is a 


every step of gear production and gear 
use to be had through the employment of 
short gear teeth, provided the short gear 
tooth will run as well as the ordinary long 
gear tooth. 

The friction is less in case of the short 
tooth. Many persons think the teeth of 
gears roll on each other, and some highly 
esteemed text-books say distinctly that 
such is the case, and that correctly formed 
gear teeth do not slide on each other. In 


1 


Fig. 1, which is a drawing of a 32-tooth 


wheel, driving a 16-tooth pinion—epi- 
cycloidal teeth with the ordinary diametral 
pitch, or “Manchester rule” length—the 


first contact on the meeting side shows the 
point of the pinion tooth touching the 
wheel tooth at its pitch line. These two 
teeth are supposed to remain in contact 
until at the line of centers the pitch circles 
of the wheel and pinion touch each other; 
consequently, the two teeth must slide on 
each other the whole length of the points 


of the teeth. Fig. 2 shows teeth half as 


long, drawn to the same curves as the 
teeth of Fig. 1, and in the same relative 
positions. These teeth are just long 


enough so that there is no loose place | 
a 32 tooth 


These gears present a very ab- 


tween wheel and a 
pinion. 
surd and highly 


We are slaves of the eye, no less 


‘ 


‘unmechanical” appear- 
ance, 
in machine design than elsewhere. There 
can be no manner of doubt that the pair 
of wheels in Fig. 2 will work with less loss 
from friction than those in Fig. 1; 
not half as likely to break, and they do 
not cost half as in tooth-cutting; 
they weigh less, and take up less room; 
and if | transmit 


they. will 
smoothly, and last as long without wear- 


they are 
much 


motion as 
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long teeth in Fig. 1, they 
As the 
short teeth are subject to much the lesser 
amount of friction, and that less amount of 
rubbing occurs at a more favorable angle, 
it would seem certain that the short teeth 
would be the more durable in action. 

All of the points of contact in the teeth 
ofa pair of gears, move at different relative 
nothing in the 


ing out, as the 


are in every way to be preferred. 


velocities, varying from 
Under 
the 


rubbing 


line of centers to the maximum. 
these the 
greater where the speed of the 
the This 
seems, be the actual working condition of 
gear teeth. 
points of contact with a rapidity directly 
the loaded 
If such is the case, then points of 
added by tooth 


what is needed to have the relative posi 


conditions wear must be 


surfaces is higher. must, it 


They must wear at different 


in proportion to surface ve- 
locity. 


contact 


length beyond 
tion of the gear and pinion constantly de 
fined in both directions, are only needless 
aids to injurious friction. 

The teeth shown in Fig. 2 are probably 
shorter than would be advisable in general 
practice, as a pair of 16-tooth pinions 
should be perfectly constrained; that is 
should have no loose place at any point of 
revolution. But the length need be but 
very little more than is shown in Fig. 2 
in order to secure this constraint. 

The Birmingham 
ham, Conn., is one of our very old mill 


Foundry, Birming 


wrighting concerns. It began making 
heavy gears in the days when millwrights 
were still independent investigators, and 
it has a rule of its own for laying out gear 
tooth shapes, to which it yet rigidly ad- 
heres. Like all other old millwrighting 
and engineering establishments, the Birm 
ingham Foundry has a large collection of 
gear patterns, and some of these, made 
no one knows when or by whom, have ex- 
rhe standard Birm- 


he ywever, 


tremely short teeth. 


ingham tooth is, rather long 
than short, as is shown in this scale draw- 
ing of a pair of gears, which I copied in 
1894, when an article from the pen of W. 
H. Booth in this paper first directed my 
attention to the length of gear teeth, and 
the seemingly erroneous theories as to the 
action of gear teeth on each other, which 
were then and still are commonly enter 
Of the 
driver and 


tained by gear-makers generally. 
gears shown in Fig. 3, both 
driven are the same pitch, and the only 
unusual feature about them is the rather 
long teeth and the width of face, which is 
nearly four times the pitch 
Fig. 4, the 
pitch, and curves about two-thirds the 
3, gives the 
same number of points of contact as in 


which shows teeth same 


length of the teeth of Fig. 


Fig. 3, has considerably less sliding fric- 
tion, and also has a very much greater 
strength of tooth. The work on these 
gears was unusually severe, as it was liable 
to vary from nothing to the full power of 
the engine the 
work being, I believe, thrown on and off 


almost instantaneously, 


through rigid clutches \ 


previous 


pair 
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of wheels, of the same diameter and pitch, yet ¢ I J \ y, exhibit 
but less face, had failed, and the gears ing strong arguments ivor of the s . 
shown in Fig. 3 were a repair est teeth-which w strain t t 

Perhaps the shorter teeth of Fig. 3 ments of a pair number p 3 
would, shrouded as they are, sustain But todoso would! ely to take space 
much more than double the blow which without giving prooi positive of the po 
the long teeth could endure safely, and tion here assumed he length of the 
I cannot see any reason whatever why tooth is a tte ( ple ¢ 
this special pair of gears should have had sense consideratio i \ rt 
longer teeth than are shown in Fig. 4. the mental picture « r teet y 
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Steel Castings. Gears to transmit 75 1H. P 
e By The Birmingham Foundry, Derby, Contr U.S.A 
% Shaft 1314” dia. Hub 24 2 Keys, 2 wide x2. thick, at go de in Hub 
_ » 4 
“ \s Pitch 4.661. Length of oth 3.41 Installed, N 1894 
ao 
o 
\ 
e Ve Fig. 3 
ay 
“’\ &£ " ° 
o . , 
*\ 
a 
i 
Fig. 4 
Same as Fig. 5, except that the tooth. is made \4 the pitch in 
total length, and the clearance is reduced in proportion 
i VU 
What is more to the point, no one at the nakers epute, but the actual require- 
Birmingham Foundry could assign any ments the problem of power transmis- 
cause for a supposition of superiority of sion by toothed wheels 
the long teeth, nor give any reason fot The only certain and convincing test 
adding the confessedly weakening increase possible the extended use by some 
of length courageous concern of gear te very 

Since my attention was drawn to this materially shorter than those now com- 
matter of tooth-length by Mr. Booth’s monly made It absolutely certain that 
article, I have asked many designers of no scientific test could settle the matter 
gears why they made long gear teeth, and finally, because it is clear that such a test 
have never had any answer which in sub- must show in favor of the short teeth, and 


stance amounted to more than a quota- 
tion of pre cedent, or the evidently true as 
sertion that shorter teeth would not look 
right. 

An imposing list of authorities might be 


quoted, all delineators of long teeth, and 


no laboratory dictum would ever modify 


the propensity of machine designers to 
make things that “look right” because 
they have long been seen in connection 
with high-class worl 

As a suge yr trial length, I add 
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Fis 5s and 6, showing two positions of 
1e teeth of a pair of 16-tooth pinions. The 
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er corn i the points of the co 
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ipparent 

) elle ve y good gument can 
eb ht forwar« » sustain t use of 
t mger than those shown in 
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Meeting of the National Association 
of Manufacturers. 


The Executive Committee of the Na 
ti’ \ssociation of Manutacturers met 
in Philadelphia, on December 18th ult 


Their proceedings were preparatory to the 


innu convention, which will oceur in 


Philadelphia on January 26, 27 and 28 


1897. The convention will be held in th 
new Horticultur Hall, which will pro 
vide iple accommodation tor a large as 
embly The Executive Committee ex 
tend cordial invitation to all manutac 
I ( ot th United States, members or 
not ember to attend this convention 


A A A 


Practical Testimony on the Motor 


Carriage. 
Engineers and 


me¢ hani ‘al expt rts may 


nd recom nd is hone 


i triously, as they will, but the fina 
with t pub Pho who a 
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petroleum cars smelt unpleasantly. ‘Stink,’ 


she said, ‘is the word for them,’ and it cer- 
tainly was.” 


A A A 


Twenty-Fifth Anniversary of the 
Stevens Institute of Technology. 


the annals o 


United 


\ noteworthy event in 


education in the states 


technica 


forthco Ing ‘elebration of the 


twenty-fifth anniversary of the Stevens 


Institute oO! Technic logy, the Sth and 


on 
ioth of Februarv next 


rhe 


at the 


festivities will consist of a banquet, 
Hotel Waldorf, New York, to 
representative engineers and tech 


the 


which 


‘ducators throughout country 








will be invited On the follow day 
the institute will be open for inspection 
--— Fig. 5—-—>— 
’ 
\. F ° 
Fig. 6 
Am M 
RECOMMENDED TEETH 
nd the methods otf instruction, t t 
vith the apparatus in the variot oO 
tories, will be explained 
Not thre ist Interesting ture ¢ t 
hibition \ he thre ollectic strat 
ne tir VO ( the lu 1 id con st 
ma C1 t drawing 
tc., representing the product of the 
tivity during the twenty-five vear 
I} eEStIVItie | O iclud I ( 
tio! to be tence ed to the culty, vt 
— 1 undergraduates. by M1 | \ 
C , dow « = der o , 
base i al tle D> Hob ; \ 
rome de concert at dances nt ‘ 
ne conclude t ebrat 
he ste ( It stitute \ 
taken high rank a tl nstitutior 
levoted to techni education 1 the 
United State ind its twentv-five years o 
iccessful effort is amply exemplified 
thre ork accomplished by its graduates 
ill departments of n Thee nd ct 


nvineermy 
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More Cheap Oil. 
number of lett 
Reliance Oil & 
Cleveland, O. J. M 


11 
il 


We are 


written by the 


receiving a 
Grease 
Company, of Bach- 


ert, manager), which letters all make prac- 
tically the same statement, to the effect that 
the afordsaid oil company had shipped a 
half barrel each of two different kinds of 
oil, and after shipment had discovered that 
the “party” to whom these half barrels of 
oil had been consigned had no good finan- 


The 


therefore offered to 


cial standing. aforesaid half barrels 


ire the persons to 


whom thes 


addresse d at con- 


price, A 


received these 


letters are 


, 
sic ] 


rable reduction in 


many of friends 


] + 
iette 


our lave 


rs and have promptly mailed them 
us, and we take occasion to advise the Re 
liance Oil & Company, of Cleve 
land, O. (J. M. Bachert, 
good business practice would dictate that 


the 


Gore ast 
manager), that 
standing of 


commercial parties to 


whom goods are shipped should be ascer 


tained before shipment is made. At any 
rate, it is evident that our friends do not 
want the oil offered and think that there 


is an “Atrican in the fence 


A A A 


Those who think that no particular 


skill or knowledge is required in the mar 


agement of milling machines might reflect 


aioe : 
a little on a case which came under out 


observation recently, where, in a larg 


and, in the main, well-managed manutia 
turing establishment, a 
] 


new man put 


of a department in which 





many 


milling machines were 


employed, four 


twelve milling machines constantly in us 


ertain operation and always behin¢ 


ie work. By altering met! 


chin do this wor 


isily, and greatly reduced the cost 
Itter-making at the same time \ 
1 
re a shop manager, are you sure 
1 , , 
no places in you shop where 
es 
improvements might be made? | 
um are sure O the cn es t 
) rt ‘ shop b itl yy Vou 


Y tp \ ( sion Oo S( 
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A Novel Engine Design. 


We take pleasure in laying before out 


readers the accompanying views of a 


novel steam engine, reproduced from the 


original drawings of the | 


excellent half-tone, giving the plan and 


elevation of the engine, is not reproduced 
from a photograph of an actual engine 
as some might at first think, but from a 
shaded drawing, which shows excellent 


technical skill and patience in execution. 


Che design of the engine, which is 24 x 


48 inches, embraces a number of novel 
} teresting points It s been in 
tended to combine the essent elements 
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shaft, 


will 


but 


its 


rotation 


be describe d 


There is a steam da 


stem 


Cat h 


ol 


tl 


1¢ 


1s 


h 


not unilor 


pot on the 


admission \ 


Im, as 


valve 


alves 


Steam at boiler pressure is maintained in 


tl 
its 


} 


ie enlarged or 


cusn 


h 


ion chamber, 


stem and dash-pot plunger exerts a 
tending at all times to close the 

The inner surface of the compre 
chamber is serrated to within 1 
the bottom, and when the compre 
pli nger reaches this point, the ste 
compressed, checking the momentur 
bringing tl valve to rest thout s 
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iction on the unbalanced area of valve 
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jecting through slots in the wedges, and 
engaging in direct shear large hardened 
steel steady pins. Adjustment of the boxes 
is secured by rotating the circular wedges, 
by the device shown, through an angle of 
40 degrees. 

The construction of the crosshead and 
main bearing is clearly shown in our cuts; 
the oil from the top crosshead shoe is 
collected and delivered to the pin bearing, 
and thence to the lower shoe, this feature 
forming a part of the system of double- 
oiling which has been carried throughout 
the design. The adjustment of the quarter 
boxes of the main bearing is done by 
wedges moving parallel to the axis of the 
shaft. In consideration of the enormous 
weight of armatures or fly-wheels in direct- 
connected engines, with the springing of 
the shaft and the desirability of securing a 
perfect alignment and full bearing in such 
cases, the bottom shaft boxes are placed on 
bored seats; and to secure interchangea- 
bility, the top boxes are similarly formed. 
The main bearing foot is thrown well out 
to secure a liberal support upon the foun- 
dation at this point of greatest weight. 

The piston shown, while not an essential 
feature of the engine, shows an interest 
ing attempt, other than steam-jacketing, 
to reduce the losses due to cylinder con 
densation. The device consists of a broad 
bronze piston ring, its inlet end being in 
communication with the steam supply by 
means of the hollow piston-rod extension, 
its discharge communicating with the 
annular space between the two tubes of 
which the back piston rod is composed 
At every revolution of the engine, com- 
munication is made that discharges the 
water of condensation from the steam ring 
The joint of the ring is at the bottom, 
where it is provided with means to limit 
its expansion and pressure against the 
cylinder. The object of the device is to 
precede the incoming steam, dry the water 
from the cylinder walls, and impart a wave 
of heat to the previously chilled surface. 

The proposed speed of the engine is 135 
revolutions per minute, or 1,080 feet of pis- 
ton travel—somewhat quick for a releas- 
ing gear engine; but the valve is light and 
directly connected to a small, light and 
quick-acting dash-pot, the power of which 
is always proportioned to the resistance to 
be overcome. The catch-plate of the re- 
leasing gear is not influenced by centrif- 
ugal force, and, being light, is prompt 
action is not impeded by its inertia. 

The total clearance with 3-16 inch be- 
tween piston and cylinder head is 1 I-10 
per cent. of the piston displacement. Com- 
pression is carried to admission pres- 





sure. 

In connection with the design of the 
engine, a careful study has been made of 
the weights of the reciprocating parts and 
of the inertia effects, with diagrams, which 
we could not spare space to reproduce, 
showing the approximate equalization of 
the crank thrusts. The diagrams show 
that, by selecting the best available ma- 
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terials of construction, a weight of recip- 
rocating parts has been secured which, at 
the given speed, results in a remarkably 
uniform pressure throughout the stroke 

The engine has been designed and drawn 
by Mr. L. Hollingworth, Jr., 282 Colum- 
bus avenue, Boston, Mass. We under- 
stand that patents have been secured, or 
are pending, upon the novel features of 
the design. 

4a A A 


Double-Head Drilling Machine. 


This machine was designed and built es 
pecially for drilling bicycle wheel hubs, 
crank-hangers, etc., but is, of course, as 
well adapted for any drilling of that class 
requiring a through hole, or holes drilled 
from opposite sides in line with each 
other. 

The machine is shown with the fixture 


for hubs in place. The hub is clamped 
and drilled from each end, and as the 


. - 7% 1 } 
points of the drills approach each cthet 


Pneumatic Versus Hydraulic Power 
Distribution. 


BY FRANK RICHARDS 


In “Cassier’s Magazine” for December 
there is an extremely interesting paper 
by E. B. Ellington, Memb. Inst. Civ. 
Eng., giving an account of the hydraulic 
power supply in the city of London. The 
hydraulic power works in London were 
established in 1882, have been growing 
ever since, and, as the writer says, the 


system now is the biggest thing of its kind 


in existence. It is said to be not only the 
largest distribution of power from central 
stations in any city of the world, but it is, 
excluding smaller installations in other 
cities, the only instance of a power dis- 


tribution which furnishes a power supply 


exclusively. It carries neither light nor 





DOUBLE-HEAD DRILLING MACHINE 


the feed of one is first released and the 
other then completes the hole, the first- 
mentioned drill being then backed out by 
means of a connection between the pilot 
wheel shafts, shown at the back of the ma- 
chine. This prevents collision of the 
drills. 

The machine will drill work 9 inches 
long and is geared to have about the driv- 
ing and feeding capacity of a 30-inch 
driller. The feeds are driven by chain 
and sprocket wheels, and the worm shafts 
have ball thrust bearings. 

It will be noticed that the bed is so 
formed on top as to prevent the lodge- 
ment of chips and oil, and it is closed at 
the bottom to give maximum stiffness. 

A large chip-pan is provided below the 
bed, and an oil pump forces oil through 
Almond tubes to the drills. The machine 
is made by the Garvin Machine Company, 
New York. 

A A A 

“he Hughes Steam Pump Company, of 
Cleveland, O., are sending out a little 
pocket diary which is likely to be ap- 
preciated by those fortunate enough to re- 
ceive it. We understand it is sent gratis, 


and it is well worth having 


powel does not even provide power tor 
general use, but almost exclusively for 
one specific purpose, that of hoisting 
There are in London eighty-six miles of 
mains, about 10,000,000 gallons of water 
per week are supplied under the constant 
pressure of 750 pounds, and the available 
horse-power at the four stations estab- 
lished is 3,800, which is soon to be in- 
creased to 4,600 The present income 
from the power supply is over $375,000 
per annum, and the use of the service is 
increasing more rapidly each year. 

The present uses of the water power 
furnished are nearly as follows: 
Passenger lifts...........+- 650 
Freight lifts and cranes....2,000 
Presses of various kinds.... 90 





a 
Fire hydrants.............. 80 
oo: TEETTTTrT ob} 


The motors used are Pelton wheels, 
which are said to be giving very satisfac- 
tory results; yet it is added that the high 
speed at which these motors have to run, 
and the small diameter of the jet for small 


powers, kes perfect governing with a 
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consumption of power proportional to the 
load difticulty 
his very clear and authoritative state- 
ent of what is actually being done in the 
by means 0 


way of power distribution 


water under high pressure seems to in- 


te some comparison with the possibili 
ties of compressed air for a similar service. 
The lowest price at which the pressure 
water is delivered to customers in Lon 
don, and, as argued by the writer referred 


lowest rate at which it is possible 


to deliver it without loss, 1s 36 cents per 


ms dilevered at the constant pres 


1,000 g% 
ure of 750 pounds. The British imperial 

is 277.274 cubic inches Then 
277.274 : 1,728: : 1 : 6,234 gallons, which 


one cubic foot, and the cost of 1,000 


cubi feet will therefore be 0,234 X 30 = 
$2.25 The foot-pounds in 1,000 cubic 


feet delivered at 750 pounds pressure will 


be 144 * 750 1,000 108,000,000, and 


this divided by $2.25—480,000 foot-pounds 
lor I cent, 

Now, our assumed price for compressed 
air, supposing a public compressed air 


service to be established, is 5 cents per 


1,000 cubic feet of free air, compressed 
and delivered at a pressure of 100 pounds. 
One thousand cubic feet of free air, alter 
114.7 


128 cubic feet of compressed 


compression and cooling, will be 


14.7 
air.’ The foot-pounds, then, in 1,000 cubic 


1,000 : 


feet of free air compressed to 100 pounds 


pressure, or of 128 cubic feet of com- 
pressed air at that pressure, will be 144 x 
100 & 128 1,843,200, and as the price 
the 


pounds furnished by the compressed air 


of this is 5 cents number of toot- 


or one cent will be 1,843,200 — 5 368, 
O4f 
| m this it is seen that the actual 
.Ot-pounds imparted by 1 cent’s worth of 
less than foot 


compressed air 1s the 


pounds conveyed by water 


cent hie 


pressure tot 


cost per toot pound ot air 


pressure will be 1.3 of the cost for wate1 
pressure, and the water pressure in foot 
pounds will cost .768 that of air 


In comparing the relative ultimate t 


COS 


( r pressure and of water pressure fo1 
power transmissions, there are other con 
citi which come in to modify the case 
to materially affect the result. As ha 
b id, the water supplied under pri 
‘ the London company is used 
1 exclusively for lifts or hoist | 
t employment of water certainly pos 
( one important advantage in litt 
] r pre e cylinders tt 
1) t \ wate rificed 
I . eal ( | se sp 5 
t ti\ ( Wwatel nd I V 
1 ent pist caused by the wat 
e, the volume of water used 
\ cally id ( \ | 
dis] ent for the given movement. If 
p with an area of I square foot 
vere i I toot by the wate pressure 
the water required to do it would be 1 
cubic foot and no more. I of course, do 
not here speak of what might leak by the 
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piston, or through the stuffing boxes or 
leaky joints in the pipes. 

Having said thus much for the water, 
the rest of the account between it and com- 
pressed air for power transmission is all 
the other way. The use of water at con- 
stant pressure tor hoisting purposes (prac- 
tically the only use of it which more than 


a dozen years Ol established service in 
London and other cities has developed) 
entails enormous waste of power, from the 
fact that however much the load may vary 
must be used 


the 


the same volume of water 


for an equal movement of 


With a 


and with varying loads to be handled, the 


piston 
constant water pressure as a basis, 
apparatus must be designed for the heavi- 
est load, which will be the exceptional 
load; but load, small, 


hoisted by the apparatus will cost as much 


every however 


in water, which in this case 
this 


in power, Or 
exceptionally 
10-ton hoist it 


represents power, as 


heavy load. If we have a 
will cost as much to hoist 10 pounds with 
it as it will to hoist the 10 tons. Ina pas- 
senger elevator, or lift, there will be as 
much water registered by the meter, and as 
much water to pay for, when the car goes 
up a given distance empty, when it carries 
one passenger, or when it carries as many 
as it will hold. 


With the 


case is entirely different. 


use of compressed air the 


The air used 
for lifting will always vary with the load, 
and the pressure of it in the hoisting cylin 
be the full 
but only the pressure necessary to balance 


der will not supply pressure, 


and move the load. It is quite probable 


that in general hoisting the average load 
raised will not be more than one-half of 


load: the 


the gage pressure will be required, 


LaL 


the maximum n only one-hali 


only the volume corresponding to t 
pressure will be used With a standing 


pressure of 100 pounds, if only 50 pound 
} ] +; 1, ] 

is required in the hoisting cylinder the 
] ] 1] 4 ] | } 

voium used Wilil e inversely ; iD 

Solute p! SSsires 114.7 O4.7 504 
In hoisting this will b v a littl 
ffected by the cooling of t Che 

. lrowino th __ 

Wire irawing OF the ur auri S10 
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What ] 11SO thre rw a .) ) ( ist 
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» recover its normal temperatu [ 
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tion is ever made to escaping or dis- 
charged air, and in many cases it is wel- 
comed as a positive benefit. 

A supply of compressed air will do all 
that the water will do in the way of hoist- 
ing or pressing, which is all that the water 
can undertake to do, and the work of the 
air is then only just begun. The air may 
be sent much more rapidly than water 
» that pipes 


the same service. It is 


smaller 


through the pipes, s 
are sufficient for 


importance that air pipes are al- 


‘ 4 
also ot 


1 


ways ready for the most sudden or inter- 


mittent service, while the stopping or 


starting of long columns of water is a 


serious matter, and even changing the 


speed of flow cannot be done very sud- 
denly. 

employed not 
but for 


every other application of power where it 


Compressed air may be 


only for hoists as the water is, 


is absolutely impossible to use the water 
The air will not only do all that 
will do, 
the 
small amounts ot 


pressure. 
the 

that 
transmission, 


pressure water but also all 
line of 


will do in power 


steam 
and for 
power or for intermittent service it will 
be always and instantly ready, and yet wil 


cost nothing when actually em 


except 
ployed, and in a strict ratio to the amount 
of power furnished 

Of the numerous other applications of 
compressed air which belong to it alone 


it is not necessary to speak here. That 


there is a great field of usefulness for a 
public supply of compressed air if ones 
established and maintained seems to be 


quite evident, and it seems to be equally 


evident that such a service should prove 


remunerative to any company that should 


unde r wise and Strict management, engage 


in its establishment; and no better evi 
dence is required than the su ss of the 
hydraulic se ( ,ondo | is quit 
pi ybable that he same bt ess art 
1 compress d ait ery would deve )} 
ten times as much business a develope 
b the wate! vst nd t ve Vy cert 
that an American tv would give it 
great ( ploy t] y 5 
Old Wo 
A A - 
trade uni v a steady ease in th 
Stat ) p ) \ the il ictul 1k 
ndustries of G Brit | \1 g 
1? ed Socite | one ut 2 
t 
r eas , \T ft 
( t this fig I I I 
Stea Engin Soci i 
Seat of Ip f oO 
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t gine ¢ | t s. WI 
uuld Engla | t ve ger 
erallv, be ¢ vine | | inusu 
prosperity wl ve are still more or less 
1 the doldru re se to be n 
good reason yr this l p ips we 
ought to consider tl encouraging. But 
oO murse the sO g ) ad 
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A New Sectional Expansion Tap. @'ranging it lown int van) A Simple Gas or Gasoline Engine. 
We illustrate an adjustable expanding (8 engraving rhe . enain von ee 
" . . } + } = - | . ‘= , . . 
tap for which a patent has been recently Che blade, instead « eng grooved , ti 
issued. Scarcely a word of explanation 's ongitudinally, has, in place ot the grooy t 
required, as the cuts show every feature of 9% SO1S€@ 22D, THIS FOE OF DIRS Per setins 
the invention very clearly. There is a le Use oO . I purpost 
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the botto1 9 e milled t ea 
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AN ADJUSTABLE TAP co pw f 
& 
it. The thread-cutting portior e tap 
consists of three sections, each section 
carrying two principal cutting es, W 
a secondary cutting face only small dis 
tance behind each, and a t chip slit in 
front. These secondary cutting taces co 
stitute a part of tl vention, and w 
call the attention of out s tot 
accordingly Each cutting section has 
taper ends, over which a conical cup fits 
and secures them, the adjustment being 
made by the nuts upon the tap stem, out 
side the conical cups. Phe tem nas 
splines for each of the cutting sections 
and a corresponding groove the whok 
length of each section permits them to be 
moved longitudinally as required, and 
still causes them to turn all together with 
bai = , \ SIMPLE GAS ENGINI 
the stem. The patentee is Benjamin W 
Prentice, Worcester, Mass , 7 ome 
The building includes 12.474 teet of flo hor t r \ 
+ * a space, and is fitted with a hydraulic cran thre t evolve oO inclosed and 
Im roved uare. for handling goods outside the building arri i light air pre ire for a purpose 
I I I 
Geo. A. Snyder, of Grand Rapids, i. e., between trucks and any floor—and — which will appear later The gas or gaso- 
Mich., proposes to make an improvement a hydraulic elevator inside for both pas line, under a pressure sufficient to cause 
upon a well-known machinist’s tool by sengers and goods it to flow, passes from the supply pipe 








through the adjustable needle valve a, 
and then intermittently through the valve 
b into the mixing chamber, where it min- 
gles with a sufficient quantity of air, and 
then passes the valve c into the cylinder 
D behind the piston as it advances. The 
uction caused by the advance of the pis 
ton opens the valves b and c. The piston 
reaches the end of its forward stroke and 
begins to return, and, as the valve c is 


closed, the mixture of gas and air passes 


1 


through the passage 
f to the exploding chamber G, at the com- 


E and by the valve 


pletion of this return stroke being com- 
pressed to about four atmospheres. Just 
before the completion of this return 
stroke, a projecting point at the back of 
the piston trips the igniter H, producing 

park which ignites the explosive mix- 
ture, Causing a great increase of pressure, 
which acts upon the piston to drive it 
The pressure, falling by expan- 
sion, continues to act upon the piston 
throughout the forward stroke, and at the 
end of the stroke the port i is uncovered 
and the contents of the cylinder are dis- 
charged. In the meantime the air-tight 
chamber in which are the crank and con- 
necting rod, has been filled with fresh air, 
entering through the check valve j, and 
it has been compressed sufficiently to give 
a current through the passage k and by the 


~~ a 














Fig. 4 


valve / into the cylinder and chamber G, 


sweeping out the products of the previous 
combustion and filling with fresh air The 
complete cycle of operations, it will be 


seen takes plac 


1 


during the two strokes 


of the piston, or one revolution of the 
crank, so that for each revolution the same 
may be repeat d It will be seen that the 
action will be just the same whichever 


way the crank turns, so that the engine 


will run in either direction without chang- 
ing anything upon it, by simply starting 
it in the 


direction required The gov 
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ernor acts by controlling the supply of 
gas or gasoline admitted. 

The engine is claimed to give the great- 
est amount of power for given floor space, 
weight and cost, and with good fuel econ- 
omy Either the electric spark or the 
tube igniter may be used. The engine is 
built at the Garrett Engine, Boiler & Ma- 


chine Works, Garrett, Ind 


A A A 
D. Pentz, who is well known to 


Mr. A 


many oO yur readers, and WhO Was 10fr a 
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Letters from Practical Men. 
Solid Crosshead Pins. 


Editor American Machinist: 

Mr. John Randol gave us an interesting 
article in his account of the crosshead 
wrist truing device in use at the De La 
Vergne Refrigerating Machine Company’s 
shops. The job of turning or of otherwise 
rounding and truing up crosshead pins 
that are cast solid in the crosshead, is al- 


ways an interesting one, and a great many 


ai 

































































Fig. 2 


























Fig. 3 
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number of years with the Singer Sewing 
Elizabethport 
Singer Works 


an absence of some 


Machine Company at its 
factory, returned to the 
on January Ist, after 

, 


eight years, during which time he has been 


in various positions, the last being with 


R. Hoe & Co., of New York. 


A A A 


1 


It is rumored that the 
the Armstrongs and that of Sir Joseph 
Whitworth, the largest gun-making con- 


‘ 
cerns in England, have am 


know 


especially the old-timers. 


about it, 
The style of 
crosshead in which the cast solid pin was 


machinists something 


found I used to admire as a beautiful and 
exhausive example of what ought not to 
be. I have seen a great many such cross- 
heads made, very near like the sketch 
herewith. There was a lot of useless metal 
in them in some spots, and still they had 
several weak places, and in use showed 
several different modes of breaking down. 
piston-rod 


Sometimes, or oftener, the 


ends were made with too little taper, and 


a 
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they would keep driving down into the used in precisely the same place; but most In 1 rosshead pin 
crosshead until they split it in that way. of the objectionable features that I have 1 n perhaps be permitted to remark 
hen next time, when the hole and the spoken of seem to have been eliminated, that Mr. Randol would kindly tell us 
rod end were made with a good deal more which is no small achievement in engin- how the oO l y sed to tu 
taper, a piece would be broken out where he d wrist ] vith a ‘re Ip 
the draw of the key came, and that cross- % Oo way arou with a ‘reach 
head would have to be thrown away. Then " (~ Ww! ol tl r W he would 
the wings that carried the side gibs would re iling a ( c sity and 
break off. These wings were usually made J ie would be grat iriosity of a 
with lips at the edges, projecting inward me \ ws 1 how it 
to keep the gibs from sliding out side- was I k vy more t I do 
wise; to save something on the planing, [ : T ww. W t crosshead 
the lips would be discarded and the gibs a. h ers a : the first place, 
would be kept in place by drilling holes 1 diar 1] t with the point quite high 
half way through them for the points of "a Then e id could be turned 
the adjusting screws to drop in, and then \ a \ he horizonté 

= ‘ a . | } . 
after running a while, if the gibs were \ / r c 1 forward 
- ¢ * KN A . . 
taken out, they would show that they only 4 1 unti u ( rew the tool-post, 
bore on a little round spot under each he part turned w 1 be about what is 
screw and would soon wear through. As own betw ks on the 
é AN OLD STYLE CROSSHEA ; 
the pin was located so near one end of the t The cr vas then reversed 
I 
crosshead, there would, of course, be more tl enters ant rned the same dis- 
pressure on that end of the gibs, and the eering. That the engineer of to-day is able ince the other s d the “ré Y 
piston rod was always being sprung more to get reliable steel castings where before up” to only to do what was left, 
or less in consequence nothing but cast iron was available, gives yne-half it on one side. and the other 
The crosshead on which the wrist-pin him a great advantage; but the rest of the ialf on the other s when the work 
turning rig is employed, as shown by Mr. improvement in design may be said to be was rt rsed the centers again. Even 
Randol, is practically the same crosshead the product of pure thought stimulated by — with wn” tool. which I 
as the one in my sketch, and could be’ unfortunate experience. , , vbody using for 
| 
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purpose, it would not have been 


practicable to turn the pin all the way 


und without reversing it on the cen- 


7S. ind 1! that were done, a “reach 

wn” tool certainly was not needed. 

[ notice that another correspondent, 
vriting upon thi ime subject, says that 
he pins should be finished somewhat oval 

tead of round He, of course, does 

mean preci ely that as no box could 
rk properly upon any part of a pin that 
OV il or elliptic il in shape. The O*V il 


in would touch the circular surface ot 


the box along a line only, just as a cylin 
drical surface in contact with a flat one 
touches \ll that can be said in this 
direction is that if the pin is expected to 
wear rapidly it should be made as large 
is possible in diameter, but always truly 
ircular where the thrust or pull of the 
rod would come. Cutting away at the 
side of the pin, either by flattening it or 
by a re-entrant curve, is always a very 
proper thing to do 
TECUMSEH SWIFT. 


A A A 


School Draftsmen. 
Editor American Machinist: 
I have read your article in regard to 
school draftsmen in the issue of October 
29th, and would like to say a few words 


on the subject. You ask if there is any 


mechanical school that turns out students 
capable of taking positions as competent 
draftsmen. I do not think there are many 
such schools in existence, and I am ac 
quainted with the courses in drawing and 
the equipment of a large number. It is 
not generally considered to be the pro- 
vince of an ordinary drawing school to 
turn out draftsmen who can go into a 
machine shop and do competent work 
without some other experience, and for 
this there are quite a good many rea 
sons, some of which I will try to give. 

The art of showing the construction of 
a machine is not such a simple one as you 
would indicate The art of making 
straight and curved lines is simple; but 
when one comes to show the inwardness 
and outwardness of a machine, the prob 
lem becomes more complicated and varies 
in intricacy, of course, with the character 
of the machine. In order to do satis 
factory work in a drafting room, a man 
must have not only a trained hand, but 
a trained eye and mind. In everything he 
draws he must see beyond the surface of 
his paper. His practiced hand may draw 
perfectly; but the alert mind, carrying the 
details, thinking out the best and cheapest 
methods of construction, is the principal 
thing to train. And this is what the ma- 
jority of schools do not do. 

All students of mechanical drawing, we 
will admit, are acquainted with the prin- 
ciples of projection, and perhaps, also, of 
descriptive geometry; but there are but 
few cases where they get anything but 
theory until they go much farther than the 


school course will carry them. Until that 
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course ends they have been making lines 
and pictures, which, although they may 
represent to the eye and mind some actual 
object which may be constructed, yet, as 
draitsmen, they cannot be called com 
petent until they have made drawings 
which they have followed from the pattern 
shop or smithy through the machine shop 
to the packing room 


1 


Che elementary or theoretical work is 


absolutely necessary, of course, but it is 


dry, and the student is not stimulated and 


roused to do his best work in accurate 
drawing or in accurate thinking until he 
comes to deal with actual things, until he 


1 : 1 
makes actua 


working drawings which are 
to be used and not filed away as mere 
examples of his skill. As a general thing, 
there is nothing whatever dependent upon 
the work of a student except mere ac 

curacy as an example of mechanical handi 
work or as a basis for criticism by his 
nstructor I know how this is my 

For a whole year I struggled with the 
various problems usually given a young 
student in drawing, with the result that at 
the end of that time I could make quite 
pretty pictures. Then I went into the 
draiting room of a locomotive shop for 
the summer vacation. My first job was 
to make the drawings and blacksmith’s 
sketches of some new-style firebox rings 
[ succeeded in making these correctly 
after a time, but I had to get a lot of help 
from outside sources at odd times, and 
for a long time it was a wonder to me that 
[ did not lose my place on account of the 
length of time it took to do that job. But 
I had my eyes open to the fact that. my 
drawings were to eo to the shop to be 
thumbed and torn by blacksmiths and 
machinists, and with this incentive ahead 
of me I made such progress that I gradu 
ated from the drafting room into the pri- 
vate office of the head draftsman to work 
on drawings for the patent office. 

The head draitsman of a large shop once 
told me that he had rather have a young 
man come into his drawing-room withou 
any technical education, if he had com 


W hile 


there was much truth in what he said, vet 


mon sense and a steady hand 


he carried the matter to extremes; for 
while there is too much bookishness and 
theory and tendency at first to make a 
drawing a work of art, and not of skill, 
among the technical graduates, yet it must 
be admitted that many, very many of them 
have been well trained mentally and pos 
sess the true draftsman’s ability to see 
around a corner and through solid sub 
stances. What they lack is not practice in 
drawing, but intimate acquaintance with 
It cannot reasonably 


cast iron and steel. 


be expected that a young man who draws 
a crosshead in imitation of another draw- 
ing, can do as good or as intelligent work 
as though he made his drawing from the 
actual thing and to his own measurements, 
with the certainity ahead of him that his 


drawing is to be passed by the head 
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draitsman and used in the shop. When 
he knows that a single hole drilled in the 


wrong place may consign an almost com- 


pleted part to the scrap heap, he w ( 
pretty sure to locate that hole in the right 
place on his drawing 

The above leads to the conclusion that 
the work of the school drawing-room is 
theoretical work only. It is so largely on 
account of the lack of equipment in the 
schools in regard to models of actual 
machines, and the lack of a course in ma 
chine shop work where the draftsman 


makes that which he has already sketcl 
It arises from the mentable fact that the 
rage teacher of mechanical drawu 


has seldom visited an actual machine shop, 


knows nothing of foundry practice, 1s not 

‘quainted with the construction, general 
design or methods of lay-out of such ma- 
chines as are in actual practical use by 


An oce asional 


visit to a machine shop with a class in 


mechanics the world over 


drawing is, of course, of great value; but 


it does not compare at all with the value 
which an instructor would be to his pupils 
were he himself intimately acquainted with 
the methods and process of actual ma- 
chine design, gained from actual work in 
a real live drafting room 

The work usually done is from books. 
excellent, some are 
The stu- 
dent is worried through perspective and 


Some of these are 


poor, and very many are worse 


shades and shadows, doing these by rule 
rather than by common sense. He spends 
his time on borders and fancy lettering, 
and he does not become a competent 
draftsman till he gets out of school 

I do not mean to cry down the schools 


I have had their training and am better 


for it decidedly; but I wasted lots of time 
there through lack of practical instruc 
tions ;. 2 

Providence, R. | 

[With most of what our correspondent 
vrites we are in full sympathy, but we can 
ot admit that mechanical drawing—con- 
sidered simply as drawing—is a difficult 
irt Che writer | made some drawings 
inl¢ give! l r nical 1 id to begin 
witl howing the construction « 

hines on pap sé s to him about t 
simplest art imaginable; and the number 
who acquire it, and acquire it well, in- 
sensibly, and as a mere matter of associa 


tion with the work, would seem to dem 
onstrate its simplicity 

The reasons given by our 
ent for the inefficiency of the usual in 
struction in drawing, are no doubt largely 
true, and explain why school drawing so 
often becomes mere picture-making, the 
resulting “pictures” being neither worth 
putting in a frame, nor good for anything 
else Moreover, we contend that there 
is no necessity for this, but, on the con- 
trary, that young men can be properly 
qualified by school instruction to take 
positions at once as capable and useful 
assistant draftsmen.—Ed. ] 
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A Novel Water Gage. 
Editor American Machinist: 

I have often wondered why somebody 
has not brought out some idea which 
would do away with the glass gage, as the 
breakage of the same is a very unpleasant 
affair. Lately I saw a gage made out of 
a cast-iron body with a flat glass in front. 
At the first glance it seemed all right, but 
in looking the thing over more closely I 
came to the conclusion that the gage had 
the great fault, that the water could only 
be seen from one side, the front, and that 
the fireman had to step on a certain spot 
to ascertain the hight of the water in the 
boiler. 

Now, this thing set me thinking, and I 
constructed a gage which, in my judgment, 
will fill the bill. A little sketch herewith 
will show plainly my idea, which I have 
thought well to cover by an application for 
a patent, which, as I am assured, will un- 
doubtedly be granted. 

As shown in the sketch, a is a pipe of 
metal with the thicker and corrugated part 


a 

















AN 


\ 


NOVEL WATER GAGE. 


e. A glass tube f incloses this corrugated 
part e. The ends of pipe a are threaded 
and cups bb are placed on the same; but 
only the lower cup is threaded, while the 
tube in the upper cup is large enough to 
slip over the thread on the pipe, and a 
nut c holds the cup in place and tightens 
it as required. Small cork washers d are 
placed on the end of the glass tube f, and 
also under the nut c, which acts as a 
stuffing box gland as well as a tightener. 
In fact, the whole is built very much like 
a modern oil cup. The corrugated tube e 
is provided with holes to allow the steam 
and water to circulate in the glass tube. 
The most remarkable fact is that when the 
water enters the glass tube it looks as 
black as ink, so that the water line can 
be seen at a great distance, inasmuch as 
the other part of the gage remains bright 
and light. 

The holes in the tube are placed so that 
they point backward to the wall of the 
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boiler, and in case the glass should break, 
steam and water will escape in a direction 
where it can do no damage to the opera- 
tor. Another advantage is, that the gage 
can be tightened up at the stuffing boxes 
as much as desired without fearing break- 
age, because it is a metal pipe and not 
glass, yet it can be applied in any place 
where glass gages are used without any 
change whatever. The glass tube has 
walls of % inch thickness, and is tested at 
a steam pressure of 200 pounds, so that 
a breakage is possible only by a blow. 
The greatest advantage, however, is the 
point of cost, which at first is certainly 
higher than a common gage, but is cheap 
in comparison when breakages are figured. 
Kansas City. C. GASBERG, M. E. 
4 a a 
The Spline for the Tail-Stock 
Spindle. 
Editor American Machinist: 

With Tecumseh Swift’s objection to the 
round tail-stock spindle I take issue. In 
the first place the round spindle is in- 
finitely cheaper to make and to fit into 
the tail stock. It is much easier to “bore” 
a round hole than a square one in any 
device that you may wish to attach to the 
spindle. The chief fault lies in the meth- 
od usually adopted by the lathe-builders, 
which is to drill a hole in the side or boi- 
tom of the stock, tap it and screw in a 
plug, file off the sides and let it go at that. 

I defy anyone to think of a method more 
clumsy or unscientific. The side is the 
proper place for the spline; either side 
will do. Drill and ream a hole whose 
axis will intersect the axis of the spindle. 
Fit a tool steel plug: mill the two sides, 
where it will project into the bore; make 
a nice fit of it in the spline; harden and 
draw to a dark straw. Make the hole a 
little larger than the thickness of the wall 
of spindle housing; make the plug a good 
driving fit, and drive it in parallel with 
the spindle. If it don’t come right the 
first time, drive it clear through and try 
over again 

This method will enable you to go clear 
to the bottom of the spline, and you will 
not be “one thread” too deep or shallow, 
as is usual when the plug is screwed in. 
This for any ordinary lathe, and for all 
ordinary purposes, is everything that can 
be desired I have an 11-inch lathe fitted 
this way that has run since 1890, carrying 
an 8-hole turret on '%-inch tool steel that 
reduces the stock to about % inch in one 
cut of one box tool, the other tools being 
for finishing the work. It has run almost 
continuously and has made tens of thou- 
sands of pieces, and the only appreciable 
wear is on top of the spindle, at the rear 
end and at the bottom in front, owing to 
the weight of the turret, about 20 pounds. 
The hard surface of the feather, for that 
practically is what it is, prevents wear to 
any serious extent, is much stronger than 
any ordinary method of fastening and is 
simplicity itself. 

Chicago, III. H. H. HARDING. 


School Draftsmen. 
Editor American Machinist: 

While reading the articles by Mr. Linch 
and others, about school draftsmen, one 
is led to think some of these gentlemen 
have only guessed at the object of a tech- 
nical education. If the shop draftsman 
had taken a technical course, would this 
additional advantage have been a detri- 
ment to him? 

The average man entering college is 
perhaps no smarter than the average man 
who does not enter college. The average 
shop man is no draftsman, while all tech 
nical graduates are draftsmen 

The technical graduate of ability has a 
broad education which is seldom acquired 
by a shop man. Drafting is but one of the 
branches he has been educated in. 

Why compare one whose ability for 
drafting has led him to surpass all his 
shop-mates, with the average man who 
has just issued from college, and is be- 
ginning the practical side of life? In a 
short time the college man, of ability be- 
comes familiar with the peculiarities of 
the shop, which is nearly all the shop 
draftsman has done, who ordinarily has 
reached the pinnacle of his career. The 
technical man is free to surpass in lines 
the shop man knows nothing of 

When these persons are compared in the 
relations in which they exist, they are 
both found to be excellent, but the tech- 
nical man has by far the longer end of 
the lever. 

R. P. HOWARD 


{Our correspondent’s main contention 
is, of course, sound; but we think there 
is a good deal of well-founded doubt about 
all technical graduates being draftsmen, 
while an examination of the membership 
list of the American Society of Mechani- 
cal Engineers will scarcely sustain the 
statement that the shop draftsman has 
ordinarily reached the pinnacle of his 
career.—Ed. ] 

. + a 


Death of Joseph D. Weeks. 

Joseph D. Weeks, editor of the “Amert- 
can Manufacturer,” died in Pittsburgh 
Saturday evening. He was born in Massa- 
chusetts fifty-five years ago. He served 
through the civil war as a hospital minis- 
ter, and since then had been associated 
with the iron and steel industries. In the 
national census of 1880 and 1890 he super- 
intended the gathering of statistics in re- 
lation to coke, glass, manganese, petro- 
leum and natural gas, and was regarded as 
an authority in these and kindred lines. 


a 7 oe 


Death of Francis W. Holbrook. 

Francis W. Holbrook, President of the 
Union Drop Forge Company, Chicago, 
died suddenly on the 26th of December, 
of heart disease. Mr. Holbrook was 
sixty years old and was widely known as 


a financial expert. 
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A Aa A 
Water-T ube Boilers. 


We are now hearing much, and in the 
near future we are doubtless to hear much 
more, of the water-tube boiler, of its 
merits and demerits, its advantages and 
disadvantages, its economy and its waste- 
fulness, the facility or the difficulty of re- 
pairs and other particulars concerning it 
as compared with other types of boilers. 
Much, if not most, of the matter that will 
appear will, as in all such cases, be irrele- 
vant and worthless, but in this case prob- 
ably more so than usual, from the fact 
that of the water-tube boiler, and of those 
which it is most distinctly arrayed against, 
there are, as they say, boilers and boilers. 

There are not only good and bad water- 
tube boilers, with various grades between, 
as there are also good, indifferent and 
bad boilers which have no water tubes, 
but there are also others which combine 
the principles of the two, with their good 
or bad qualities as may be. 

We take entirely different 
water-tube boilers and another boiler not 


may two 
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a water tube, and we find in Kent the fol- 
lowing particulars deduced from the re- 
sults of tests: Comparative weight per 
I. H. P., 2.02—2.40—0.72; per 
square foot heating surface,, 2.10—1.64— 
0.60; weight per pound water evaporated, 
2.50—2.30—0.90; evaporation per cubic 
foot space, 0.50—0.44—0.95. Here there 
is quite a difference under each particular 
between the first and the third figures, but 
both of those are from water-tube boilers, 
while the middle figures in each case are 
from the boiler which has no water tubes. 

The comparative practical values of these 
three different boilers are not determined 
by the data given above. Many other par- 
ticulars might be given of these and of 
still other boilers in which the figures for 
the water-tube boilers and those of oppos- 
ing types would be found to mingle and 
overlap each other, and indicate the hope- 
lessness of being able to show the clear 
and decisive superiority of one class of 
boilers over the other. The question of 
the comparative merits of water-tube boil- 
ers must still be based upon the individual 
type of boiler, and not upon water-tube 
boilers as a class; and if one such boiler 
prove superior under certain conditions, 
it should not warrant the presumption of 
superiority for every boiler of the class 
and under other conditions. 

The discussion now in progress has to 
do almost entirely with boilers for marine 
service. Here, of course, the conditions 
are very different from those which pre- 
vail upon land, and a superiority evidenced 
by adaptibility to those exacting condi- 
tions is certainly not a guarantee for the 
boiler for universal use. 

It is always the new invention which 
has the most zealous because the most 
interested advocate, and it is this, there- 
fore, which gets the best showing. The 
Scotch boiler on the ship and the hori- 
zental tubular boiler on land, which any 
man is at liberty to build, must look out 
for themselves. No comparative tests, 
however, can be of much decisive value 
which do not in some way get out the 
best work on both sides. 


weight 
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Last Year’s Legacy. 


The record of the year just closed is a 
brilliant one from a scientific point of view, 
but it is also from the same standpoint a 
most peculiar one. The year was one of 
blossoms rather than of fruitage. It was 
a year prolific of brilliant promises rather 
than of full achievement. It showed 
new fields to conquer, but left the work 
of occupation still for others. 

Early in January, Professor Roentgen 
announced that by means of a Crookes 
tube he could photograph bones through 
the flesh of living bodies, coins through 
a pocketbook of leather, or pieces of iron 
in a wooden box. It is not too much to 
say that the world has not yet found out 
what commensurate practical use to make 
of the great discovery. 
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The year brought us the news that the 
remaining distance that man must traverse 
before he stands at the North Pole had 
been nearly cut in two. With less risk 
or discomfort than heretofore encoun- 
tered, Dr. Nansen went nearly two hun- 
dred miles nearer the pole than any before 
him, and left but 225 miles more to con- 
quer. Here also the way was shown for 
the complete achievement that now seems 
to be assured, but whether to our profit 
is questionable. 

In photography we are brought dis- 
tinctly nearer the art of reproducing color 
as well as light and shade and outline. 
In medicine we have great promise of in- 
creasing ascendancy over disease in the 
use of anti-toxine. 

As we come nearer the field of the me- 
chanic and the engineer, the recent prom- 
ises are not less brilliant than elsewhere. 
Electrical knowledge is still rapidly ad- 
vancing and opening up continually wid- 
ening possibilities, both in the generation 
and the application of the mysterious cur- 
rent. Whether the electric motor will yet 
be independent of the steam engine or the 
water wheel is becoming a very proper 
and pertinent question. 

The most fascinating of all the problems 
that man sets for himself is that of rapid 
movement from place to place. It would 
often puzzle one to say what great gain 
there may be in being at any given time 
elsewhere rather than here, but still we 
must go, and the means of our going 
seem to claim more of our thought than 
any other. The locomotive, and all that 
it implies, grow constantly, and of late 
years scarcely ever with noticeable jumps; 
but in all the other devices for getting the 
human body over the ground, or over 
the water, or through the air, the develop- 
The horse- 
less carriage wants now only a few fin- 
ishing touches to make it an everyday 
and universal convenience, and the flying 


ment is a constant wonder. 


apparatus now needs scarcely more to 
make man free and ubiquitous as a bird. 
Our ships still grow in size and in all 
that gives comfort and safety, the largest 
of them all being the work of the present 
year to complete. 

The true mechanic instinctively hates 
above all things to be out of work, and 
for the assurance of exemption from that 
experience he may well think kindly of 
the old year and look with hope on the 
new. We may say of the old year now 
gone, and we may say it without reproach, 
that while both brain and hand were busy 
and left at the end more 
work in sight for the human race than it 
found ready for it at the beginning. In 
this we need find no discouragement, but 
only strength and incentive for successful 
and profitable activity. If the doing of 
this year’s work also leaves still more in 
sight—i. e., shows us many other things 
desirable to accomplish—it will be only as 
it should be. 


successful, it 
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When we decided to take up the treat- 
ment of electrical matters, specially inter- 
esting to our readers, we thought it best, 
upon the whole, to put such things in a 
separate department. Some of our rea- 
sons for doing this have now, however, 
disappeared, and the advantage of being at 
liberty to use as much or as little of elec- 
trical matter in any one issue as may seem 
best, and to put it in any part of the paper 
that seems best, influences us to discon- 
tinue this as a separate department of the 
paper, and to put in such electrical matter 
as we have to present, the same as we do 
matter relating to any other branch of 
mechanical engineering, choosing the lo- 
cation which at the time seems best or is 
convenient. 


A A A 


Suits which have been pending between 
the American Graphaphone Company 
and Thos. A. Edison and the Edison 
Phonograph Company. are said to have 
been settled, and that the two companies 
ict in harmony hereafter. 


most 


will 
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Questions and Answers. 


Name and address of writer must accompany 
every question. pp must pertain to our 
species and be of general interest. We can- 
not undertake to answer questions by mail. 


(1) C. T., Waterbury, Conn., asks: What 
is the diameter at large and small ends of 
standard steel mandrels of 1-inch normal 
size? Are these mandrels left hard, or are 
they tempered, and if so, to what color? 
A.—We find such arbors to be tapered 
usually about .or inch in 12 inches, and 
standard size about midway of their length, 
though sometimes nearer the small end. 
They are usually made of crucible ma- 
chinery steel, or a lower grade of tool steel, 


and are left hard, i. e., the temper is not 
drawn. 

(2) R. W., Louisville, Ky., says: We 
have until recently used for our motor 


castings a No. 1 soft pig iron, for which 
the analysis was as follows: 


OO a 
| eae Big me aaa .002 
IL |i cet uleiwler th engataes 598 
ae re oe ed .605 
eS rere Rr 
Ee gene keene kes .06 
We then made a change, using No. 1 soft 
pig iron from another furnace, whose 
analysis was: 
Ee eae ree 3.34 
PHOSDNOPUS 6cisccccses 774 
Manganese .693 
Pe eee trace 


With the last mixture the speed of our 
motor was 10 per cent. faster than with 
the first, using the same winding and 
armature. Kindly advise us just how the 
change in mixture affects the speed of our 
machines, and we would also like you to 
give us the analysis of a good mixture for 
electric motors. A.—The speeding-up of 
the motor would indicate a weaker field 
due to iron of less magnetic permeability. 
There is very little exact knowledge in 
print regarding the effect of impurities on 
the magnetic properties of iron—such in- 
formation being carefully guarded by its 
possessors. In this state of affairs it is not 


possible to give an exact analysis, but in 
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general the softer the iron the better, and 
the effects of impurities, especially silicon 


and manganese, are unfavorable. It will 
be seen that with the two analyses sub- 
mitted, lower permeability goes with the 


high silicon and manganese, and, in point 
of fact, we should say these elements were 
too high for good results in both cases 
The most that can be said is that the iron 
should be soft, should contain as little 
silicon, manganese and phosphorus as pos- 
sible, and should be periodically tested by 
electrical methods, rather than by chemi- 
cal analysis, as the knowledge of the effects 
of the latter is, as stated, too limited for 
definite conclusions, and, moreover, the 
history and treatment of the iron has a 
marked influence in addition to the com- 
position. 

(3) W. F. F., Warren, Mass., asks: 
What would be the pressure on the cut-off 
valve of a Meyer gear in the two positions 


shown in the sketch? A claims that in 
Fig. 1 the load would be nothing more 


than the weight of the valves, and that in 
Fig. 2 the load would be that due to the 
area of the port times the steam pressure 
plus the weight of the valves. B claims 
that there is a constant pressure due to 
the area of the two plates multiplied by the 
steam pressure, no matter what the posi- 
tion. A.—We are not aware that the ques- 
tion as relates to Fig. 1 can be positively 
answered. Two planed plates in the open 
air have a friction between them due to 
their weight only, but two scraped sur- 
face plates show greater friction due, as 
usually supposed, to the pressure of the air, 
but thought by some to be due to the true 
force of cohesion brought into play by 
the close contact. If the valves are in a 
condition approximating surface plates, 
and if the action of surface plates is due to 
atmospheric pressure, the valves under 
steam pressure would, of course, develop 
a friction depending on the pressure; but 
if the action of surface plates is due to 
cohesion, there should be no increase 
when put under steam pressure. We un- 
derstand that experiments made in Eng- 
land have shown that surface plates act 
precisely the same in a vacuum as in the 
open air, which would indicate that their 
action is due to cohesion, and would lead 


us to expect that their friction would not 
be increased under steam pressure. Re- 
garding Fig. 2, we can speak more posi- 
tively. Professor Robinson made some 
experiments on this subject some years 
ago, and demonstrated that the pressure 
forcing a plate to its seat, under the con- 
ditions of the left-hand valve of Fig. 2, 
was larger than that due to the port area, 
but smaller than that due to the valve area. 
His explanation was that there is a creep- 
ing of the steam along the joint, which 
partially neutralizes the pressure on the 
top of the plate. This steam, he con- 
sidered, entered the joint at full pressure, 
and gradually fell in pressure to nothing 
at the leaving edge of the joint. The ex- 
periments were made with a circular 
plate, 6 inches diameter, representing the 
valve, and having a cavity 2.1 inches in 
the center, communicating with the ex- 
ternal air and representing the port. His 
pressures ranged between 5 and 75 pounds 
by gage, and he found the resultant pres- 
sure on the back of the plate to be equiva- 
lent to full pressure on a circle 2.6 inches 
diameter for 5 pounds gage pressure, 
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to 3.7 inches 
pressure. 


which circle ranged upward 
diameter for 75 pounds gage 
The natural conclusion from these ex- 
periments is that if there were no cavity 
in the plate, and no communication with 
the air, the creeping steam would estab- 
lish the same pressure under as over the 
valve, and that the friction of the plate, or 
of the valves shown in Fig. 1, would be the 
same, regardless of the pressure on them. 
In this conclusion, Professor Robinson’s 
experiments point in the same direction 
as the English experiments already re- 
ferred to. It will be seen that the action 
is obscure and not fully understood. 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Co py should be sent to 
reach us not later than ler v0 morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16, 
Pat'n cast’gs a spec’lty. H. D. Phelps, Ansonia,Ct 
Forming Lathes. Mer. Mach.Too! Co.,Meriden,Ct, 
Milwaukee, Wis. 


Milling Machs. Kempsmith Co., 


Ideal Twist Drill Grinder. T. Hall, 853 B’way, N.Y. 
Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J, 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


and special gear cutters, counterbores, 
grinders, vertical millers, hand 
hk. M. Clough, New Haven, Ct 


Duplex 
cutter and surface 
punches and shears. 
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British Frankness Again—American 
Cycle-Making Tools. 

We have had occasion recently to com 
ment the frankness 
characterizes the British mechanical press 
in comparing the products of their own 
and other countries, and we have pleasure 
abstract of an 


on spirit of which 


presenting the following 


article which appeared in ‘Engineerin 

for December 18th, unde ie title ““Amer 
ican Machine Tools The article is an 
editorial brought out by the exhibit of the 
Pratt & Whitney Company, at the recent 
National Cycle Show, and is of interest 


both as an illustration of this spirit of 
frankness and as 


tion attained by American 


an indication of the posi 


manutacturers 


in the production of cycle-making tools: 


“Tt is not a reassuring thing, for those 


who would see the engineering supremacy 


of this country maintained, to notice how 


certain American firms have ranged ahead 
of us in the production of a light class of 


tools, of which 


bicycle-making 
At the pres 


machine 


machines afford an example. 


ent time, with the demand for bicycles 
still great, and new factories being started 
constantly, manufacturers have the great 


est difficulty in obtaining the special plant 


they require. It is easy enough to pur- 
chase ordinary lathes, milling machines, 
power drills, etc., but with these the 


cannot hope to produce his 
the same speed 


those who are 


bicycle maker 
wares at anything like 


at so low a cost as can 


fortunate in possessing the special labor- 


saving and extremely accurate tools such 


as those we describe mn inother page 
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No doubt a good many ingenious cycle- 
making tools have been constructed in 
this country, but these have been largely 
designed by the cycle makers themselves— 
when they happen to have been mechamics 


also—and have not been put upon the 
market. Under these circumstances the 
American makers have stepped in, and 


are, at the present time, reaping a rich 
harvest in selling, pretty well at their own 
prices, special cycle-making machinery of 
a nature which cannot be purchased from 
British manufacturers. 

“The fact is the more annoying because 
there is nothing in these tools which our 
native mechanics could not have produced 
if they had only thought—but then, think- 
ing is the hardest work a mechanic does. 
We the these 
American machines, the skillful way in 


recognize ingenuity of 
which they are devised to get over diffi- 
culties and to produce mechanically the 
maximum quantity and 
with the least amount of costly 
human intervention. The candid English- 
man must admire these things, but he is 
apt to attribute them wholly to the natural 
the 
native to the soil, 


result—both in 


quality 


mechanical genius of American— 
which he 
Now, 
if in anything genius may be rightly de- 


scribed as ‘an infinite capacity for taking 


something 


summarizes as ‘Yankee ingenuity,’ 


is so in regard to me- 
All these beautiful de- 
vices we the Pratt & Whitney 
machines did not flash into the brains of 
their during idle moments, 
like lightning in a summer sky; but, how- 


pains,’ it certainly 
chanical design. 


see in 
originators 


ever suddenly the end may have come, they 
were the results of previous study of what 
was required, and careful thought as to the 
best way of producing it. And if this is 
true of the individual, it is equally so of the 
corporation or firm to which he belongs. 
We had in this country some years ago a 
man who grasped the importance of ex- 
treme accuracy in mechanical work, and, 
having recognized a need, he thought no 
pains wasted which enabled him to reach 
It would be untrue to say there 
the 


his end. 


are none of same stamp in England 
now, but if we could believe that the spirits 
of the dead walk the earth, we should look 
to find the ghost of Whitworth in a 


chine tool shop of New England. 


ma- 


“Tt is hard to account for this higher 
perfection of light machine tool making 
the Atlantic. We 


are apt to consider that in a new country 


on the other side of 
things are inclined to be hap-hazard and 
makeshift, but we must not forget that the 
engineering history of New England ex- 
tends almost as far back as that of Old 
England 
designers had all the benefit of our early 
experience; for come what may, nothing 
can rob England of the honor of being 
the birthplace and nursery of modern me- 
chanical Perhaps we have 
been a little spoiled by our past success. 
“The earlier British engineers perfected 
the standard machine tools, and the engi- 


At any rate the first American 


engineering, 
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neering industry of the country has been 
so great that makers have not been forced 
into what are known as ‘special lines.’ 
When the heads of firms find they can 
make a good income by selling the same 
thing over and over again, they do not 
seek for fresh combinations; unless, in- 
deed, they have a natural love for design- 
ing. It may be that it is here the New 
Englander has now the most considerable 
advantage. Inthe past many of our own 
machine tool makers were men who were 
brought up in the shops; mechanics, made 
into business men and heads of firms by 
the force of circumstances, but still me- 
chanics. They had mastered their craft 
in the school of necessity, and loved it 
for its association with early days, and 
as a means by which they reached pros- 
They sent their sons to expensive 
schools where the spirit of mechanical 


perity. 


ingenuity has been an unknown thing; 
classics and the politer branches of learn- 
ing being considered all-important. When 
the young man entered upon his business 
career he would be put in the shops; a 
strange world where his previous train- 
ing gave him no insight into what should 
He found the work of design 
and execution in the hands of those who 


be done. 


were destined soon to be his subordinates. 
In the press of business it had grown to 
be looked upon as inferior work, relegated 
He 
would remain in the shops long enough 
to get a ‘fair knowledge of the work,’ and 
then pass to the office to take what was 
thought to be his proper position in di- 
recting the commercial and financial pol- 


to the draughtsman and foreman. 


icy of the establishment. 
+ * * + * . 

“In the United States we have some- 
what different conditions. Our remarks 
apply chiefly to the New England States, 
but we believe the same conditions pre- 
vail in most parts of the Union. The 
early machine tool-makers, like our own, 
were men who had a thorough workshop 
training; that is, they worked for their 
living, and did not simply ‘pass through 
The New England mechanic 
a different 


the shops.’ 


is, however, man to his con- 


frere in this country. Whatever may be 
said about ‘there being no more equality 
in a republic than under a monarchy,’ and 
of the ‘aristocracy of the almighty dollar,’ 
or of ‘class distinctions being as strongly 
as in England,’ there 
New 
chanic holds himself more the equal of 
than the 
craftsman; and, further, that the employer 
this The fact 
nothing to do with the form of govern- 
ment; in our opinion the root of this 
healthy feeling is in the method of educa- 
tion, under which the sons of masters and 
men, or if the terms be preferred, of em- 
ployers and employed, sit on the same 
form at school. The influence is good for 
all; it levels up both classes. 
the sympathies of one, whilst it refines the 


marked in America 


is no doubt that the England me- 


his employer does English 


recognizes claim. has 


It widens 
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other. How much America owes to this 
healthy commingling of the classes in 
early youth it is difficult to say; but there 
can be no doubt that in the past it has 
been a most potent factor in the produc- 
tion of a race of native-born Americans— 
upon which we Englishmen may look 
with pride as our near relatives—a race 
which has enabled a new country to as- 
similate the aliers that 
have flocked to its shores from all parts 


vast crowds of 
of the world. 

“In regard to the engineering industry, 
and the machine-tool trade in particular, 
the results have been most fortunate. The 
sons of employers have entered upon 
their career with a truer appreciation of 
the work of the artisan, and the value of 
shop practice, on which the success of the 
business must, after all, so largely depend. 
On the other hand, the young artisan sees 
that his employers are not a race apart, 
but have characteristics in common with 
himself, so that it only needs a change of 


environment to enable him to take his 
place among them. 
+ : * * . * 


“Tt is not, as we have intimated,so much 
by mechanical genius as by foresight and 
enterprise—the two qualities generally go 
hand in hand—that the Americans have 
achieved their success in light machine- 
tools, more particularly in labor-saving 
appliances for special industries, such as 
the sewing machine, the watchmaking and 
the typewriter trades; we would add the 
small arms industry, but we remember 
that English tool have 
achieved notable triumphs in 
There are plenty of mechanics in Great 
Britain who, if definite ends were set be- 


makers 
the past. 


here 


fore them, would solve the problems of 
construction involved in producing auto- 
matic machines equal to those which are 
numbers across the 
the 


now coming in such 
Atlantic. But 
that the 


brain to do so 


there is ob- 
direct the 
come together. 


with us 


stacle brain to and 
seldom 
We know one eminent engineer in Great 
Britain attributes 


markable that 


much of the re- 
attended his 


those 


who 
success has 
career to unrestricted council with 
he employs, and, we may add, he has al- 
ways given an ungrudging recognition of 
their services; but it requires a clear vision 
and more than ordinary strength of mind 
to see the wisdom of such a course and to 
follow it up in a country where the after- 
influence of a feudal system is not alto- 
gether extinct, seldom as the fact is recog- 
nized. 

+ * + * * * 


“At present we the 
premier position in the manufacture of 
heavier machine tools. For instance, the 
chief marine engineering shops and ship- 
yards of the world are fitted with British- 
made plants, or, at least, close copies of 
our designs. good reason 
why we should throw up the sponge in 
the contest for smaller tool orders.” 


occupy far away 


There is no 
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American-Built Vessels for Japan’s 
Navy. 

The Japanese Government 
tracted with the Cramps and with the 
Union Iron Works for two vessels for the 
Japanese Navy, one to be built in each 
It is 
reported that these contracts were given 


has con- 


place, and to cost about $1,500,000. 


after a very thorough examination of what 
is done by the various establishments of 
the world, and that, in the judgment of the 
Japanese naval authorities, they are get- 
ting better vessels for their money than 
could be had elsewhere. 


A A A&A 


Commercial Review. 


New YorK, SaTURDAY EVENING, JAN. 2. 
We are, at the present writing, already 

launched out the 1897, 

1896 with its attendant features of busi- 


upon year and 
ness demoralization is entirely a matter of 
history. It goes without saying that, for 
the last fortnight or so, most lines of busi- 
ness have been given over to holiday in- 
fluences. As a general thing, the annual 
period through which we have been pass 
ing is not conducive to activity in heavy 
hardware; but in the present case the iron 
market followed the example of the dry 
goods stores by opening a bargain counter, 
billets offered at a 
great slaughter of price, even $15.50 per 


on which steel were 
ton being accepted, and heavy buying re- 
sulted. 

The Bessemer Steel Association (billet 
pool) is still sufficiently alive to hold a 
meeting next Monday afternoon, and it is 
stated that a special committee appointed 
to consider its future policy will recom- 
mend a prolonged existence by means of 
a system in which the larger mills will 
buy up the allotment of the smaller fry 
and pay them for doing nothing 

In a few days, at most—assuming Wash 
ington advices to be infrequent—trade will 
be free to improve, if it should elect so 
or lack of 


sequent to the election have demonstrated 


to do. Events, events, sub 


its innate sluggishness, and it is morally 
certain to “go slow,” but if it goes at all, 
that will be something to be grateful for, 
and there is now no adequate excuse for 
its not doing so. 

The Company 
has placed various contracts for steel rails 
the West- 
ern New York & Pennsylvania will soon 


Pennsylvania Railroad 


to the amount of 40,000 tons: 


order about 2.000 tons, and in the spring 
the Lehigh Valley about 10,000 tons. 


REPORTS ON THE ENGINE MARKET. 
Here are a few letters from engine and 


They 


are presumably as favorable as the aver 


boiler builders, as to their outlook 


age, to say the least, for we find this class 
of people rather reticent about 
paper 

Allis Company, Mil 


write: 


putting 
their reflections on 
The Edward P. 
waukee, Wis., 
“Tn 


would say that we are employing the aver 


reference to the business 


outle « yk 
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age number of men, and are receiving, 
from time to time, about the usual run of 
the 
period of the last two or three years we 


have been fortunate enough to have kept 


orders. In fact, during depressed 


our entire force employed.” 

From the Rice & Sargent Engine Com 
pany, Providence, R. | 

“Our 


are rece 


engine business is quiet; but we 


iving more inquiries now, and 


there is quite a movement for the larger 


railway and electric light engines. We 
expect to see an improving market this 
winter and spring.” 

From the Erie City Iron Works, Erie, 
rat 

“While the volume of trade for the past 
year has not been all we could hope it to 


whole, it has been quite 


the 


be, yet, on the 


satisfactory, and prospects for next 


year, we think, are very bright. Inquiry 


is coming in very heavy, and for large 


plants, from thoroughly first-class con- 


cerns. There seems to be a desire on the 
part of users of steam power to re-equip 
their plants and put in the most modern 
and complete steam plants, so that, for 
the coming year, we look for a very large 
We believe, from the 
inquiries we have received, and from the 
the steam 
States 


and lucrative trade 
ahead, that 
United 
educated to an idea of economy in opera 


prospect user 


throughout the has been 
tion, rather than low-priced first cost, and 
the that the in- 


quiry is for high-grade goods 


consequence is most of 
This we 
consider as being one of the most health 
ful conditions that possibly can exist.” 

From the Weston 
Painted Post, N. Y., 
ceptionally busy: 

“We observe th 


Engine Company 


who seem to be ex 


following facts in re 


gard to our business and the outlook for 


the coming vear: First, That there is 
plenty of business; people are requiring 
more light and more power, and _ that 


means more It also means that 


engines 
other lines of business must be picking up 
demand for | | 


to cause the increased 


and power Second, This prosperity 

seems to be on the increase because or 
7 1 } + ‘ 

ders are multiplying, and that, in many 

instances, without solicitation There 


seems to be a forward step along all in 
s being quick 


These 


one section of 


dustrial lines, and the pace 
Third, 


tions are not limited to any 


ened day by day condi 
country; the distribution of trade and or 
ders to he about equally div ded 
between the East, West, North and South, 


seems 
as in our experience the trade is not local 


in any sense. Fourth, Collections are 
close, but becoming eas‘er with the better 
state of things everywhere, which natur 
ally must follow, from the very 
We close the old year and begin 


the new, running twenty-four hours each 


nature of 
affairs 
day, with a double force of workmen.” 


That engine builders in Germany have 
been faring better than those in this coun 
try is implied in the statement that the 


Krupp works 


ordered some triple expan- 


37-21 


sion engines from a large concern in Goer- 
litz, and have been reported, atter an inter- 


val of fourteen months, not yet 
Either the 


to have re- 
ceived them demand must be 


very heavy, or this particular manutac 


turer is uncommonly popular, or he ts an 
exceeding slow workman. 

The Joseph Dixon Crucible Company, 
Jersey City, N. J 


concerning thei 


a circular 
the 


have issued 


business condition, 
that while they have felt 


18906 


gist of which is, 
the 
greater th: 


to be somewhat 


ISOS 


dullness ot 


in that of they have man 


aged to hold their own pretty well by 


means of confidence and energy and think 


that the future offers encouragement to 
those who are like WIS d sposed 

THE REVIVAL OF THE EXPORT TRADI 
is, so far as can be judged from this close 
perspective, and setting political ques- 
tions aside, the one bright spot on the mar 
ket of 1896 by which it can be memorial 


ized. Since the time, a few months ago, 
es began t tl Ht f 
when we Degan to cali the attention Of our 


readers more especially to this matter, the 


volume of exports has continued to in 


crease, and public interest in it has risen. 


The following are among recent export 
shipments: By the Frick 
Waynesboro, Pa., to Johannesburg, an ice 
plant 


Company, 


comprising eleven car-loads and 


having a capacity of 30 tons per day. By 
the Ramapo Wheel & Foundry Company, 


of Ramapo, N. Y., to the Paulista Rail- 


road, Brazil, 80 pairs of Snow’s boltless 
steel-tired wheels on steel axles, with 120 
loose tires and 120 loose axles. Through 


L. P. Rose & Co., shippers, to Guatemala, 
C. A., an invoice of electrical machinery 
and materials claimed to be one of the 
largest ever sent there from this country 


An electrical and power plant, which we 


be lieve 


to be one mentioned in these col 
umns when the order was received, and 
osting, when the entir plant is set 
up, about $150,000, is just starting for 
the cities of Jalapa and Coatepec, with two 
neighboring towns, in Mexico. The West 
Coast Iron Bridge ( ipany, San Fran 
sco, has contra l hip several iron 
bridge structures t | government of 
3an oa aor 
A COMMERCIAL PORTFOLIO IN THI 
UNITED STATES CABINET, 
with a removal of the consular service 


from the Department of State, is the sub 


ject of a bill now pendit g in the Senate 
It is strongly supported by the National 
Association of Manufacturers, two promi 
nent members of whose Executive Com- 
mittee are Ex-Mayor of Brooklyn Chas 
A. Schieren, who is a large manufacturer 


ol leather belting, and Mr 
Moore, of the machine-tool 
Maxwell & Moore 
from a press ititerview with Mr. Moore, 


Chas. A 
firm of Man- 


ning, Some extracts 


which state the policy advocated by the 
association, may be interesting to “Ma- 
chinist” readers: “There is little doubt that 
South America is soon going to be a great 


niinued on pace 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


All round machinist and tool maker wants posi- 
tion. Box 220, AMERICAN MACHINIST. 

Tool maker, first-class, used to drawings, wants 
position. Box 221, AMERICAN MACHINIST 

Wanted—First-class toolmaker, accustomed to 
light work. Address Box 12, AM. MACHINIST 

Machine dr’ghtsm’n wants situation ; long expe- 
rience, good ability; mod. salary. Box 10, AM. Macu 

Wanted—Pos. as designer of spec. mach: tech. 
edu., prac. mechanic ; dev’pm’t of exp. work with 
Mfg. Co. preferred. Box 11, Am. MACHINIST. 

Draughtsman wants position; technical gradu 
ate; experienced in designing steam pumps and 
automatic machinery. Box 4, Am. MACHINIST. 

Mech. draughtsman, exp. in shop and drawing 
room, general and power transmitt’g mach., neat 
and accurate, wants pos. Box 4, Am. MAcHINIST. 

A first-class tool die maker and draftsman wantsa 
change; 15 yrs.’ exp.; interchangeability of parts a 
specialty;investigat on courted, Box 219,AM.Macu. 

Wanted—A mechanical d’ftsman (practical) who 
has had some experience on printing presses. State 
ref., age and wages expected. Box 223, Am. Macu. 

A practical toolmaker and designer, with a thor- 
ough technical education and several years’ ex 
perience desires a western position as superin 
tendent. Address Box 8, Am. MACHINIST 

Wanted by a thorough, practical mechanic, die 
sinker, and tool maker, position as ass’t sup’t or 
foreman ; good manager of help; now in charge; 
best of reference. Box 13, AM. MACHINIST 

First-class draftsman wanted. Experienced in 
designing modern machine tools and special auto 
matic m’ch’ry. One who understands German pref: 
state experience and ref. Box 14, AM, MACHINIST. 

Milling machine foreman is open forengagement; 
used to Brown & Sharpe Universal and all kinds of 
milling on machine tool work; gear cutting; can 
make tools for machines; best of references. Box 
225, AMERICAN MACHINIST. 

Draughtsman and mechanical engineer exp. in 
power transmission, cable traction, oil gas fur- 
naces, marine, dredging, hoisting and conveying 
machinery, timber constr., etc.. wishes pos. New 
York or vicinity A lref. Box 5, Am. Macu, 

To an enterprising machine or engine builder an 
excellent opportunity is offered to secure control 
of the latest manifestation in steam engineering ; 
thoroughly covered by several patents developed 

mast experiment and highest efficiencies assured 
on general outlines see issue in hand; for further 
particulars address L. Hollingsworth, Jr., Scotch 
Plains, N. J. 

A 1 expert and thorough mechanic on gas and 
gasoline engines, at present holding responsible po 
sition with large concern manuf’g gas engs.,wishes 
to change ; will accept pos. as manager or as gen 
eral traveling salesman and expert with a firm that 
appreciates ability and inventive genius developing 
gas engines to highest efficiency, and electric light 
ing with same, a specialty. Box 1, Am. Macu. 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. C 
pe ’ oOpy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
Ww 
Cheap 2d h'd lathes & planers. 8.M. York,Clev’d,O. 
Calipers & Gauges. F. A.Welles, Milwaukee, Wis. 
Wanted—Carbonized wire for chain rivets. Box 
217, AMERICAN MACHINIST. 
All kinds of engines and machinery built to order. 
New Jersey Machine Works, Newark, N. J 
Best and cheapest Bolt Header, made by Bausb 
& Harris Machine Tool Co., Springfield, Mass. 
Light and fine mach’y to ofder; models and elec 
trical work specialty. E O. Chase, Newark, N. J 
Wanted —Partner with $10,000 to take interest in 
establ’d machine screw business. Box 2, Am. Macu. 
Special mach’y for manuf. of bicyclechains. Full 
particulars. Garrard, Ryland st., Birmingham, Eng. 
For Sale—Second-hand drill presses,engine lathes 


& planers. Dietz, Schumacher & Boye,Cincinnati,O 








We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 


Wanted 
5 to 6 ft 
chine and other milling machinery 
3, AMERICAN MACHINIST 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, etc. Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st. N.Y. 


Wanted—An Idea. Who can think of some sim- 
ple thing to patent? Protect your ideas; they may 
oring you wealth. Write John Wedderburn & Co. 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 


Columbia University 
in the City of New York. 


SCHOOL OF MINES, 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 
_ Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments. 


Circulars forwarded on application to the Secre- 
tary of the University. 


New or second hand. in good condition, 
turning mill; also Universal milling ma- 
Address Box 








Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “ A.” 
Webster & Perks Tool Co. 
Cor. Spring and Monroe Sts., 


Springfield, Ohio. 


Machine Shop Wanted, 


Correspondence is desired with owner of above, 
bv capable parties, with a view to operating same 
Best references furnished as to ability. Address, 











J. C.. care American Machinist, New York. 
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HUB THRUST BEARINGS 


Balls cannot wear in 

/ Tn grooves. 

| q ) Hardened surfaces ground 
4 true. 

) Balls specially gauged to 

uniform size. 
Load equally distributed 
over all the balls. 


HUB ROLLER BEARINGS. 


Short Rolls accurately 
gulded in parallel 
lines. 





PATENTED, 





tempered and ground. hi 


We furnish these Anti-friction Bearings for 
all shaft sizes. 


THE BALL BEARING CO., 


10 WATSON ST., BOSTON. 





LVL 


SPEAKINC OF 


SQUARES 








THOL, MASS. TEMPERED 

















Some are square, many 
are not so; if you desire 
the latter do not buy our 


firmly and accurately ina 
fine gray-iron stock Its 
finish and appearance is 


until April first, sizes and prices as tollows 


6-inch 


$2.25 


g-inch 


$1.50 
Sawyer 





8-inch 


$2.75 


\ SO 
“i 
excelled by none, and you can be sure of getting the best value for your money. 
es s « 
| SPECIAL OFFER : To introduce them we will send ——, prepaid 


LA"IANIA 


10-inch 12-inch 


$3.50 $4.50 
Tool Co., Athol, Mass. 


No. 41, 
as you will be disappointed 
in finding itO. K ineverv 
respect, and good enough 
for anybody. The tem- 
pered blade, by an im- 
proved method, is secured 
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ight to cont: the 
s ite ly d we p ybab \ ) 
venty-five years | pro 
1e¢ \ ves lc Sp 1 lw ind 
il selec young, a hard-work 
ng and ‘ \m ) 
Sular wor LOW I ives 
1 great expansion Of our met hant mat 
Pp ssibly the subsidizing of ma carrying 
. steamers to ports not now touched by 
> , , 
‘ \merican steamers, and a vigorous policy 
: on the part of the United States to pro 
tect the interest of American manufac 
j turers in their efforts to achieve commer- 
cial supremacy in South America.’ 
Quotations. 
New York, Monday, January 4th. 
Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern....... $12 00 @$13 00 
No. 2 foundry, Northern....... 11 75@ 12 00 
No. 2 plain, Northern... ........... 11 25@ 11 50 
GROW POTHS.... .. csecscccece cose 1075@ 11 80 
' No. 1 foundry, Southern............. 11 50@ 12 00 
No. 2 foundry, Southern............. 11 00@ 11 8 
No. 8 foundry, Southern. 10 50@ 11 00 
Se, ee, SIN, 0.0 ccccneveneees 11 00@ 11 50 
No. 2 soft, Southern....... - 10 50@ 11 00 
Foundry forge, or No. 4 Southern 10 25@ 11 00 
Bar Iron—Base-—Mil! price, in carloads, on dock; 
ee enna - common, 1.10 @ 1.15c.: refined, 1.20@1.50c. Store 
prices : common. 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 
Tool Steel—Ordinary sizes, standard quality, 6@ 
2 e R Vy D ee 7c., with some brands perhaps a lictle less; extra 
grades, 11 @ 12c.: special grades, 16c. and upward 
\ Machinery Steel—Ordinary brands, from store, 


[15-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


t ..-FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
| The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AAAA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 


( CHAS. CHURCHILL & CO., London and Birmingham. 
European | ccHucHARDT & SCHUTTE, Berlin and Vienna. 
( EUGEN SOLLER, Basel, Switzerland. 


Agents, 








1.65c. 
Cold Rolled Steel Shafting— Base size in carloads, 
about 24¢c.; 23%4c. for smaller quantities from store 
Copper- Carload lots, Lake Superior ingot, 115¢ 
@ 1154c; electrolytic, 11'4 @ 115¢c.; casting copper, 
111ée. 
Pig Tin—For5 and 10-ton lots, 13.05c.. f.0.b 
Pig Lead—In carload lots, 3.05c., f. o. b 
Spelter—In carload lots, New York delivery, 
4.05¢.. f. o. b. and upward 
Antimony—Cookson's. 74c.: Hallett'’s, 65% @ 6%4« 
Lard Oil—Prime city, present make, commercial 
quality, in wholesale lots, 40 @ 42 


A A 2 


Manutactures. 


-=Mr. W. W. Cherry, Ashtor Ont s having a 


machine shop erected 


The Lutz Co., of Trainer, Pa., expect to erect a 
new oil works at an early date 
The Atlantic Refining Co., Philadelphia, Pa., will 


erect a new factory at Point Breeze 

The National Iron and Wire Co., of Cleveland 
Ohio, intend to place new machinery 

Stein Bros., Warren, Ohio, willsoon put in new 
machinery for the manufacture of ice 

The Merrow Machine Co., Hartford, Conn., will 
build a new factory on Laure] street, that city 

At San Franciseo, Cal., A. Christie will soon 
begin the erection of a machine shop on Fremont 


street 
Blumenhagen & Epding, Chicago, Ill, are to 
erect a new factory and also a new engine house, 


35 x DO feet 

The East Rockford Mach. Co., Rockford, UL, 
has been formed Incorporators, O. B. Harding 
and O. Bergquist 

The Berkshire Mills Co Bridgeport, Conn., are 
to make an addition to their plant New machin- 
ery will be installed 

At Emporia, Va., Peart, Neilds & MeCormick are 
erecting a new factory, which will be equipped 
with new machinery 

Front Street Engine Works, Toronto, Ont has 
recently been destroyed by fire The property is 
owned by John Perkins 

Dr. J. J. Detwiler, of Easton, Pa., and a number 
of other capitalists are arranging to build a cement 
factory at Coplay Lehigh Co 


At Madison, Wis., the Two Rivers [ron Works 





40 
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has been formed.t Incorporators, Conrad Werra, 
a 

H. K. Appelman and C. E."Mueller. 
the Meyers Pneumatic Pump 
S. S. Groves, John 8, Logan 


At Denver, Colo., 
Co. has been formed. 
and Wm. M. Meyers are interested. 

At Columbus, O., the Columbus Gas Engine Co, 
has been formed. John Keleher, Wm. A. Pope, 
Lawrence J. Hickey are interested. 

Hayes and Hiram Casey, South Man- 
it is reported will engage in the 


Almeron 
chester, Conn., 
manufacture of car wheel grinders. 

At Stockton, Cal., 
Kelly, of San Francisco, building a new factory for 


there are prospects of J. W. 


the manufacture of starch, chlorides, ete. 

At Louisville, Ky., the Union Cement and Lime 
Co. has been formed. Messrs, W. A. Robinson, J 
W. E. Bailey, and J. I. Cooper are interested. 

At Denver, Colo., the Colorado Mining & Electric 
Machinery Co. has been formed. Directors, W. H. 
Perkins, Leona H. Jenkins and Leon H. Jenkins, 

Shoenberger’s mill at Pittsburg, Pa., was re- 
cently destroyed by fire and the loss on machinery 
will reach about $50,000. The shop will be rebuilt. 

The Pacific Coast Chemical Co. has been formed 
at Oakland, Cal., forthe manufacture of chemicals. 
E. V. Wacheter, Albin Meyer, and Chas, Alaine are 
interested. 

The old factory of the Morewood Tin Plate Co., 
Elizabeth, N. J., will be reopened in the spring, 
and machinery for the manufacture of copper wire 
will be installed. 

At Belt, Mont., the Stucco Works, in which 
Messrs. W. M. Cockrill, F. H. Smith and M. H. 
Luther are interested, will place new machinery 
and start up in the spring. 

The Northwestern Match Company, of Spokane, 
Wash., has been incorporated. The 
Lorenzo D. Farmin, Alfred J. Harris, Charles Ru 
dolph Zienke and A. K. 8. Fulton. 

The Missouri Malleable Iron Co., East St. Louis, 
will make a large addition to their capacity by in 
creasing their plant of annealing furnaces. They 
will use the Taggart pattern of furnace. 


trustees are 


The Hipwell Manufacturing Company, of Alle, 
gheny, Pa., has decided to erect on North avenue 
a fine four-story buff brick factory containing 
much improved machinery of the latest type. 

The foundations for the Damon Safe & Iron 
Company's new buildings at East Cambridge, 
Mass , have been completed and work commenced 
on the elevation. The main shop in the rear, of 
steel construction, having one story, will be 85 x 
160 feet. 

Wolff & Zwicker Iron Works has been formed at 
Portland, Ore. Object, to acquire and carry on 
iron works, machine shops, boiler works, ship- 
yards, factories, etc ; principal office and place of 
business, Portland; capital, $100,000; incorpora- 
tors, F Wolff, J. C. Wolff, and A. Zwicker 


A A y 
New Catalogs, 

‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x32", 6'x9° and 3%'x6’, 
We recommend the 6’ x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

We have received from the Joseph Dixon Crucible 
Company, Jersey City, N J.. a catalog describing 
and illustrating various kinds of graphite, lubri- 
cants, paints, blacklead crucibles, ete. It is stand 
ard size, 6x9 

The Garvin Machine Company, New York, N. Y 
have sent us a catalog devoted to the illustration 
of machinery used in the manufacture of bicycles. 


including spoke drilling machines, cup truing 
machines, hub drilling machines, ete. It is 5 x 634 
inches 


The Waterbury Farrel Foundry & Machine Co.. 
Waterbury, Conn., send us pamphlets Nos. 1, 2 and 
4, the first describing and illustrating rolling mill 
machinery. the second tube and wire mill ma- 
chinery, and the feurth hardware machinery 
They are all 514 x 6% inches. 
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.»+» MAKERS OF... 


= Fine Machine Cools. 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Small 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 


®& 


Buck & HICKMAN, 280 Whitechapel Road, London, E. 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
Boston—2s1 Franklin St. New York—123 Liberty St. 


FINE STAY-BOLT TAPS. 


THREAD 
STRAIGHT 


Chicago 





TAPER SHANK 


MMMMOETALUI(IIitLtIIttLtL 
4 E > 
WILEY & RUSSELL MFC. CO., 


Agents SELIG, SONNENTHAL & CO., 85 


REAMER 










D =  C n< a . 
CREENFIELD, MASS., U. S. A. 


n London Queen Victoria Street 








COMPRESSED AIR ey 


Practical Information upon Air-Compression and the Transmission and Application 
of Compressed Air, by Frank Richards, Mem. A.S.M.E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, 53 East 10th St., New York City. 
POINTS VLU weterian Finish 


All these are comprised in the make-up of our lathes and 

are the four necessary points in the construction of a good 

tool. Add to these a FIFTH and a very important one, the 

rice, which we make very low to prompt cash buyers, and you have 

he story. Our Catalogue will tell you all about our Lathes, Planers, 
Shapers, etc. 


SEBASTIAN LATHE COMPANY, 
117 and 119 Culvert Street, CINCINNATI, OHIO, U.S.A. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


687 Water St.,Seneca Falls,N.Y. 

















DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Rew done of ™y_ potent oe Ting 
book, Gorm for Fue. and forssqn Counlrea, 
Covttinounty fora" pomat fourteen year, 


— ny 
Pa ae 
'96 THE NEW ’'96 JENKINS ‘96 


S the Perfection of Joint Packing. Instantaneous, 
Does Not Squeeze Out and not necessary to 
follow up joint. We garantee it to last for years 
on any and all pressures of steam or any kind of 
joint where packing is required. Does not rot, burn 
or blow out, therefore the best for all purposes, 
Call for and insist on having '96 JENKINS ’96, 











JENKINS STANDARD 
7 Pe PACK 


JENKINS STANDARD p KIN 
~ we Cc 


Fant? ry 7 
<JENKINS & ~~ 
OY (ee 
JENKINS STANDARD PACKIN 
S . 
stamped like cut. . ° . 


JENKINS BROS., New York, Boston, Phila., Chicago. 








NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 


For Ittustrateo CataloGue 








THE BEST POWER HAMMERS 
ON EARTH. 


2 sizes in Helve, Upright and 
Strap Styles. 


AMMERS 








'oe 


6 
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Rash seer de Beets We | Mice Tost Werks co. 2.255 ; 
oil A ee omens F OL dow Le & / Alle Max. Niles 1 + abeoheh Ws DOMED. <cs0ccces 8 
Bradford Mill Co., The.. ........scccse0+- 7 J fe nent ty Ree 1 Works... 
Bremer Machine Co., Godfrey J.... ..... 42 j fn ( Co ma de, fh wi Men f ——s om W eel ( o , cbeedsoseEeees ‘ 
Brown & Sharpe Mfg. Co........... 48 Pusermy Of Ate We és en coy ete pag ne siplobielete eb 
eet AGING WTKR, «occ ccscccecccccvcseecs 4 ’ PCB" su ii iat ie 14 
Buffalo Forge Co.... iu 0d eeeaaes 47 nat Us ck A 4a 4 The heat Panceas! Vent ines Co 3 
Builders Iron Foundry ............ cuenta ice 2] Peerless Rubber Mtg. Co... ci 
Bullard Machine Tool Co....... 00 .seeeeeeees 15 cq sokee Le Wh Mae « {-— a lade phi 7 B ook Co. is sai ’ 
Ee ey ee 42 bie ae one fan paake m f° -” ee i. cascode aev@nense ae 
Cincinnati Milling eatine Ca... Liteanawies 42 ; Pond Machine Tool Co.,...........daspocesecees i 
Cleveland Machine Screw Co...... coccecee $5 des mands Ona —— ae a 1 oes i Lr ee eee 
lan wist Drill Co...... 90eseeeuedese } { uck Co >. aie eee ? 
Seman iw “ < a SRN GANS i, pence dans Eart 7 ea Prentisn Tonl oo] & Su ipply eee 4 
Coburn Trolley Track Mig. ‘Co, Reese. 8 On tne ae | fy on ~— ae . . The : prec cartesv3 a 
Coffin & Leighton........ccecseeeeecseeeeeees oo 41 f « Dul ares ©. and C CO......2 5 sesee sevece secveeee o cree 47 
Columbia University..... jucboeNNSAaneeeears 41 / C — * Cate. Rand Drill Co.... vinci “0 
IN ME ie hou, Sua tana eensiel 42 Nem Yous , ery oy " aes NOs Sh eric Se rapes icin cies 4 
Crescent Steel Co...........cscccces eiemenesses 43 Reliance Steel Castings Co., Lt 47 
Crocker-Wheeler Electric Co. ... Wiaskne 7 Rogers Bast Gange & Dri wi orks John M... 4 
Curtis & Curtis........ se alaldicaen adenine 38 apne tat Aly actin ogre rewsey 
Cushman Chuck Co..... iieniaeuiaes <a a Sawyer Too) Co e00u se ee caneee vesguees 4% 
Daimler Motor Co..... oe EER ec Reeennr eee 4 Sebastian Lathe Co..........--. ss0+ + seers o 
a ~ Sellers & Co , Inc., WM.....eeeceeeeee . 16 
Ee Se, BIE, Thi cnes. eve ctvsecscvers - 48 VJ hy NI , f no Ti re ea: alte Br CSB. . .ci0c. coesnnes ° 4° 
Davis & Egan Mach. Tool Co .........cceeeee: 45 acninis 5 ifle 00 O Shriver & Co. T . * 
Deane Steam Pump Co............ enna: ei rf Shultz Belting Co.........+.- eoee 
Detrick & Harvey Machine Co... | eee CO., ATHOL. MASS. ene Sa 
Diamond Machine Co...... ..... oe 41 an / at Slocomb & Co., J. Ti... 6. - e+ ee eeee a3 
Dietz, Schumacher & Bove ............... . 43 SLND FOR N LW Ncoeaal Snyder, J E enaaaeeremmeriel sansasaceseirs “ 
Dison Cracible Co., Josepli.c..... secescsceccs 42 eas ae a tn ag hoo “hg oe eae kadie nee 9 
Eeeees, Wuctier B Co....cssccsvccccsecs 43 — S ark, John see teeeeeeeeee seve 43 
Dwight Slate Machine Co.. .................- . stiles & Flad a oo ss Co., The. . 
Po cctains <cccneienesGadeenonascep 4 Stover No he Ce 4 o of “igen pais 48 
Be IE TO iia oo oc.n 00000 0500000005050% . “‘uart’s Foundry & Machine Works, R. sn 48 
Erlandsen,J.. . ........ Magid deta aii sale 45 Tabor Mtg Co ae > 
_ RE : ee eee Co. 38 
ee Oe BTR TE, Cline 0s ccks secceessn The lbro- lem Co imolat, J. G ’ ” ° 
Fifield Tool Co........... 0 sseeeess il 4 7 Toled: Machine & Tool Co.......+++++++». ‘ 
Fitchburg Machine Works .. .......... 7th St. prawe Aa t — TT  uatabanioirnits ‘ 
EE RI os tsctiveantncadnaswcnss 4 and Vitrified Wheel Co.........ssseeeeerseereeeeees : 
Forbes & Co., W. D.......04. 4 Glenwood Ave., a aed oo, we ine aM a rss " 
et eee ss en ccdi aes Setende af P Wats Stillman Co., The 14 
Gang & Co, Wm E............ .... cece. = Phila., Pa. Weber Gas & Gasc e | Oe Re ee af 
Garvin Machine Co., The . e% ee aati en ¢ 
*“*Gas Engine”’ . - Wedderburn & Co., John 48 
General Electric Co 4 Makers of the Wells Bros, & ¢ 2 
Geometric Drill Co. ..........00- Ve Et ; CO. i cccccces sosvecenccecccece 46 
oe. 2 bee 14 AlbroWorm b = ‘f 7 mA Te ass | ~sGeueenes ; 
Gooch, Chas | ‘ AND NS Wilev & b, ce 4 
Goodyear.S.W ......_ ........08 ‘ W G Wiley & R ome f o 4c 
Gould & Eberhardt. ..... : orm Uear Wilkins Co. 4 * 
Grant Gear Works..............:. ° Wilson.W. A «== = «ee ++ oeeees ‘ 
pp agen Consumes less power 2 . Wy of 
and gives better re- iA rd &R ‘ 
Hampden Corundum Wheel Co sults than any other A es'er Machine Screw Co ‘ 
Harrington & King Perforating Co ‘ system. Proofs Wvke & | is 


Harrington, Son & Co., E 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 


AIR COMPRESSORS. 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co., New York. 


ASBESTOS CEMENT FELTING. 
Johns Mfg. Co., H. W., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O. 


BEARINGS, ANTI-FRICTION. 
Ball Bearing Co., The, Boston, Mass. 
Hyatt Roller Bearing Co., Newark, N. J. 
a Ried & Granville Mfg. Co., Providence, 


BELTING. 


Schultz Belting Co., St 


BELT DRESSING. 


Dixon Crucible Co., Joseph, Jersey City, N. J. 


BICYCLES, 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Armstrong Bros.’ Tool Co., Chicago, III. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn. 
Hill, Clarke & Co., — Mass. 
McCabe, J. J.. New York 
eoorrs 4 ‘Granville Mfg. Co., Providence, 


New York. 


. Louis, Mo. 


Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Wells Bros. & Co., Greenfield, Mass. 
Wilkinson Co., The, Chicago, III. 
Woodward & Rogers, Hartford, Conn. 


BICYCLE TUBING. 
Armstrong Bros.’ Tool Co., Chicago, Ill. 
Pope Tube Co., Hartford, Conn, 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Mach. Co., James P., Chester, Pa, 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Becher, J. A., Mishawaka, Ind. 
Davis & Egan Machine Too! Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore Md, 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, oe 
National Machinery Co., Tiffin 
Pratt & Whitney Co., Hartford, t onn. 
Prentiss Tool & Supply Co., New York. 
Reece, Edw. J., Greenfield, Mass. 
Sellers & Co., Inc. , Wm., Philadelphia, Pa 
Strelinger & c o., Chas, A., Detroit, Mich 
Webster & Perks Tool Co. sa Sprinaiel, O. oO. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass, 


BOOKS. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I 
Grant Gear Works, Beaten. Mass. 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 

BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport. N. H. 

Bullard Machine Tool Co., Bridgeport, Conn, 
Davis & Egan Machine Tool C o., Cincinnati,O, 
Newark Machine Too! Works, Newark, N_ J. 
Niles Tool Works Co., Hamilton. O 

Pond Machine Tool Co, Plainfield, N. J. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc.. William, ’ Philade Iphia, Pa 


BORING AND TURNING TOOLS FOR 
GEOMETRIC SHAPES. 


Geometric Drill Co., New Haven, Conn, 


Prvibil. P., New York 
BRASS WORK, SPECIAL, 
Nolte Brass Co., Springfield, O. 


BRUSHES. 


Buchel Machine Works, New Orleans, La. 


BUSHINGS. 
New Process Raw Hide Co., Syracuse, N. Y. 
CALIPERS. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, "Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 


CAMS. 


Newark Machine Tool Works, Newark, N, J. 





WHO SELLS 
HANGERS 


sELL SMOOTHBORE nancers 


‘eally smooth 
This gives the shaft the 


Because their bore is as smooth 
as a gun barrel 
largest possible amount of bearing. 


sELL SMOOTHBORE uancers 


Because they are all self-oiling; have a cham- 
ber that holds oil enough for six months. A 
very great convenience. Far more reliable 
than oilcups. Much better than grease. 


sELL SMOOTHBORE uancers 


Because they arealladjustable. Very easily, 


quickly and cheaply put upand kept in line. 


sELL SMOOTHBORE wancers 


Because they are made in styles suitable for 
for ceilings, floors, walls or 
Great variety of sizes in bore and in 


all purposes; 
posts. 


“drop” or 


sELL SMOOTHBORE nancers 


Because they are very neat in design. 
is a harmony or uniformity throughout all 


**reach.”’ 


There 


the sizes. 


sELL SMOOTHBORE uancers 


Because they are correctly proportioned; each 
size carefully laid out for the work and the 
strain to be borne, This is often lacking in 
other Hangers, 


sELL SMOOTHBORE nancers 


3ecause the workmanship is very accurate, 
They are ground true on the base and finely 
fitted throughout. 


sELL SMOOTHBORE uancers 


Because they are fashionable ; that is, they 


are the prevailing style of Hangers. People 


do not want any other style. 


sELL SMOOTHBORE nancers 


Because you can buy them cheaper than you 
can make your own, Thisis possible because 
we make a specialty of them and run this de- 
partment ona large scale. You don’t make 
your own set-screws or twist driils, asin olden 
times, and you ought not to make your own 
Hangers. You know of some of the triumphs 
of specialization Let us show you one of 
them in the line of Hangers. Send for our 


booklet and discounts, 


sELL SMOOTHBORE aancGers 


Because we carry a large stock from which 
you can draw and shipments can be made on 


receipt of telegram. We havea very simple 


and handy code. 


SMOOTHBORE HANGERS 


ARE MADE BY 


P. PRYIBIL 


512 to 524 West 4ist St. 


Telegrams, *“Prvyibil,’’ Newverk 


Use A. B. C Code, 





CARBORUNDUM. 


Carborundum Lo., Niagara Falls, N. Y. 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O 


CASTINGS, IRON. 


Builders Iron Foundry, Providence, R. IL. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR BRONZE, 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
os ~ one Steel Castings Co., Ltd., 
a. 
CEMENTS, ETC.—FIRE-PROOF. 


Johns Mfg. Co., H. W., New York. 


CENTERING DRILL. 


Slocomb & Co., J. T., Providence, R. I. 


CHUCKS, DRILL. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn, 
Globe Chuck Co., Washington, D. C, 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn, 
Morse Twist Drill & Machine Co., New Bed 

ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayv ille, N. Y. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Whiton Machine Co., D. E., New London, 


Conn. 

CHUCKS, LATHE, 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co., New York 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn, 
Pratt Chuck Co., C layv ille, N 
Prentiss Tool & Supply Co. <4 York, 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 

Conn. 


CHUCKS, TAPPING. 


National Chuck Co., New York. 


CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
New Haven Mfg. Co., New Haven, Conn. 


CONDENSERS. 


Conover Mfg. Co., New York, 


CORUNDUM WHEELS. 
Hampden Corundum Wheel Co., Brightwood, 
Mass. 
Vitrified Wheel Co., Westfield, Mass, 


COUPLINGS. 
Stuart’s Foundry and Machine Works, R. J., 
New Hamburgh, N. Y 


COVERINGS, NON-CONDUCTING, 
PIPE AND BOILER. 


Johns Mfg Co., 


CRANES. 
Harrington, Son & Co., E., Philadelphia, Pa, 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Su »ply Co., New York, 
Sellers & Co., Inc., Wm., P hiladelphia, Pa. 


CUT TING-OFF MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury,Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland, O, 
Besly & Co., Chas. H., Chicago, Ill. 
Detrick & Harvey Machine Co., Baltimore,Md, 
Geometric Drill Co., New Haven, Conn, 
ones & Lamson Machine Cc.. Springfield, Vt. 
fontgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Strelinger & Co., Chas. A., Detroit, Mich, 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 


DRAWING INSTRUMENTS, ETC, 


Alteneder & Sons, T., Philadelphia, Pa. 


DRILLING MACHINES, 
Aurora Tool Works, Aurora, Ind. 
Barnes Co., W. F. & John. Rockford, II]. 
Baush & Harris Mch. Tool Co., Holyoke, Mass, 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn, 
Fitchburg Machine Works, Fitchburg, Mass, 
Foote, Barker & Co, Cleveland, O 
Gang & Co.. Wm. E., Cincinnati, O 
Garvin Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Harrington, Son & Co., E., Philadelphia, Pa, 
Hill. Clarke & Co.. Boston, Mass, 
McCabe, |]. J.. New York. 
Montgomery & Co.,New York. 


Pittsburgh, 


H,. W., New York. 


ee 
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DRILLING MACHINES—Continuea. 


te & Granville Mfg. Co., Providence, 


New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Norton & Jones Max hine Tool Works, Plain- 
ville, Conn. 

Pond Machine Tool Co . Plainfield, N. J. 

Pratt & Whitney Co., Harttora, Conn.” 

Prentiss Tool & Supply Co., New York. 

Rogers, John = Boat, Gz 1uge & Drill Works, 
Gloucester C a. Be 

Sellers & Co., “at hi Wm., Philadelphia, Pa 

Sibley & Ware. South Be nd, Ind. 

Snyder, J. E., Worceste r Mass. 

Strelinger & Co.., chas. A., Detroit. Mich 

Stover Novelty Works, icspant Ill. 

Timolat, J. G., New York. 

Warner & Swasey, Cleveland. O. 

Wells Bros. & Co., wa ld, Mass. 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russel! Mfg. Co., Greenfield, Mass, 

Woodward & Rogers, H: artford, Conn. 


DRILL GAGE. 
Wyke& Co., J., 


DRILL RODS. 
Abbott, Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 


DRILLS, TWIST. 
Besly & Co., Chas. H., Chicago, Il. 
Cleveland Twist Drill Co., Cleveland, O. 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 


Crocker- Wheeler Electric Co., New York, 
General Electric Co.. New York. 


DYNAMOS, NICKEL-PLATING. 


Diamond Machine Co., Providence, R. I. 


ELECTRIC MACHINERY. 
Crocker-Wheeler Electric Co., New York 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co., Philadelphia, Pa 


EMERY WHEELS. 
Besly & Co., Chas. H., Chicago, II}. 
Diamond Machine Co. Providence. R. I. 
Hampden Corundum Wheel Co., Brightwood, 

Mass. 

Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester Mass, 
Strelinger & Co.. Chas A.. Detroit, Mich 
Vitrified Wheel Co., Westfield, Mass. 


ENGINES, GAS AND GASOLINE. 

Daimler Motor Co., **Steinway,’’ Long Island 
City, N. Y. 

Mietz & Weiss. New York. 

Otto Gas Engine Works. Philadelphia, Pa. 

Pierce Engine Co.. Racine, Wis. 

Prouty Co , The, Chicago, Ill. 

Sprinytield Gas Engine Co., Springfield. O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., Chicago. Il! 

Wolverine Motor Works, Grand Rapids, Mich. 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y 
Buffalo Forge Co., Buffalo, N. Y. 
Forbes & Co., W. D., Hoboken. N J. 
Frick Co., The. Wavnesboro., Pa. 
Keystone Engine & Mach. Works, Phila., Pa. 
Weston Engine Co., Painted Post N Y 
Wetherill Mach. Co., James P., Chester, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mig 


FILES. 
Arcade File Works, New York. 
Besly & Co.. Chas. H., Chicago, Ill. 
McFadden Co., Philadelphia. Pa. 
Montgomery & Co., New York 
Nicholson File Co., Providence R I 
Strelinger & Co., Chas. A., Detroit, Mich. 


FIRE-PROOF  aradamaai ION 


MATERIALS. 
Johns Mfg. Co., H. W., 


FORGES. 
American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Wilkinson Co., The, Chicago, Il. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass, 


FURNACES. 
American Gas Furnace Co., New York 
Brown & Sharpe Mfg. Co., Providence. R. I. 


GAGES. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Coffin & Leighton. Syracuse 
Pratt & Whitney Co., Hartford Conn 
Roge rs’ John M., Boat. Gauge & Drill Works, 
Gloucester C ity, N. J. 
Wyke & Co., J., East Boston, Mass. 


East Boston, Mass, 


Co., Taunton, Mass 


New York. 


THE WORLD RENOWNED 


AUTOMATIC INJECTOR, 


Starts Lower, 

Works Higher, 

Lifts Further, 
Handles Hotter Water 
THAN ANY OTHER AUTOMATIC INJECTOR. 


SEND For CATALOG. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH. 


Largest Injector Manufacturers in the World. 














A NEW CATALOGUE 


of Fine Machinists’ Tools has just been issued by 
J. T. SLocomB & Co., Providence, R. 1, and it 
should be in the hands of every ‘thorough me- 
chanic and believer in good tools in the best me- 
chanical work. Ask for new Catalogue * E.” 








pane oo 


a 


HUGO BILGRAM, 
Machinist, 
















PATENTED 
>with New and Valu-. 
» able Features. 

> MADE ONLY BY 


THE BRADFORD MILL COMPANY, 
Catalogue ‘‘A”’ describes ra Lathes, CINCINNATI, OHIO, U.S.A. 


sent on application 


ENGLAND : Chas, Churchill & Co,, Ltd., London & Birmingham. 
NEW YORK: Garvin Machine Co., Spring and Varick Sts. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walinut Street, PHILADELPHIA. 
¢#- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, $vo, and our other Catalogues 
and Circulars, the whole covering every. branch of 
Science applied to the Arts, sent free and free = 
age toany onein anv part of the world who will fur- 
nish his address. 











7 P. BLAISDELL & CO., 


Manufacturers of 


_ Machinists’ Tools 


Worcester, Mass. 


W.. Burtows, Grirritrus & Co 


BLOND 


Pearl & Plum 


vidon Agts.: 








ll 
GEAR CUTTERS. 
Brown & Sharpe Mfg. Co., Prov idence, R. I, 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass, 


Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Pratt & Whitney Co., /lartford, Conn 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., Wm_., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Cona, 


GEARS. 
Bilgram. Hugo, Philadelphia, Pa 
Boston Gear Works, Bost Lot . Mass 
Brown & Sharpe hay Co., Providence, R. I. 
Grant Gear Wor Boston, Mass 
Seq Peesass Raw “Hi le Co., Syracuse, N. Y¥, 
Shriver & Co., T., New York. 


GRAPHITE, 


Dixon Crucible Co., Jersey City, N.J 
GRINDING AND POLISHING 
MACHINES. 


Besly & Co., Chas. H., Chicago, II] 

Brown & Sharpe Mfg. Co., P rovid ence, ; L 
Builders Iron Pounds vy, Providence, R 
Diamond Machine Co., Providence, R. L 
Garvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass 

Landis Bros.. Waynesboro, Pa 

Norton Emery Whee! Co., Worcester, Masa, 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc.. Wm, Philadelphia, Pa, 
Strelinger & Co., Chas. A , Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 


GRINDERS, CENTER. 
Barker & Co , William, Cincinnati, O 
Diamond Machine Co., Providence, R. L 
Trump Bros. Machine Co., Wilmington, Del, 


GRINDING MACHINE, CUTTER, 
Brown & Sharpe Mfg. Co., Providence, R. L 
Cincinnati Milling Machine Co., Cincinnati, O, 
Davis & Egan Machine Tool Co., The, Cincin 

nati, O 
Diamond Machine Co, Providence, R. I, 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass. 
Norton Emery Wheel Co., Worcester, Masa. 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Wells Bros. & Co., Greentield, Mass 
Woodward & Rogers, Hartford, Conn 


GRINDING MACHINE, SURFACE, 
Brown & Sharpe Mfg. Co., Providence, R. 
Diamond Ma ne Co., Providence, R, J 
Woodward & Rogers, Hartford, Conn, 


GRINDING MACHINE, UNIVERSAL, 
Brown & Sharpe Mfg. Co., Providence, R. L 
Diamond Machine Co., Providence, R, I, 
Landis Bros... Waynesboro, Pa 


HACK SAWS. 
Besly & Co., Chas. H., Chicago, Ill, 
Montgomery & Co . New York, 
Q. & C. Co., Chicago. III 
Strelinger & Co.. Chas A., Detroit, Mich. 
Stover Novelty Works, Freeport, ll. 


HAMMERS, DROP. 
Long & Allstatter Co., Hamilton, O 
Miner & Peck Mfg. Co., New Haven, Conn, 
Mossberg & Granville Mfg. Co., Providence, 


Joseph, 


ES 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Stiles & Fladd Press Co.. Watertown, N. ¥, 
Stiles & Parker , Brooklyn, N. Y¥, 

HAMMERS, POWER. 
Bremer Machine Co, G. J., Kalamazoo, Mich, 
Hill, Clarke & Co., Boston, Mass 

HANGERS. 

a New York 
there & Go.. In , Wm. idelphia Pa, 

HOISTS. 

Harrington, Son & Co., E., Phil 
Maris Bros., Philadelphia, .. 
Sellers & Co., Inc., Wm , Philadelphia, Pa, 

HYDRAULIC MACHINERY. 

» Watson-Stillman Co., New York, 


INDICA TORS. 


Press Co 


adelphia, Pa, 


Ashcroft Co ew York 
INJECTORS. 

Hayden & Derby Mfg. ¢ Ne York 

Penberthy Injector Co., Detroit. Mich, 

Sellers & C Inc Wm., Philadelphia Pa, 


JACKS, LEVELING. | sa 
Newark chine oo orks, 
KEYWAY CUTTER. 


Raker Bros., Toledo. ©. 


LATHES (see also Turret Lathes). 
Barnes Co., W & John. Rockford, Il. 
Blaisdell & Co. 7“ W orcester, Mass. 
Bradford Mil! Co., The, Cincinnati, O 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn, 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O, 

Diamond Machine Co., Providence, R. 
Dietz, Schumacher & Boye Cincinnati, oO. 
Fifield Tool Co.. Lowell, Mass 
Fitchburg Machine Works, Fit« 
Flather & Co., Nashua, N. H 


Newark, N. J 


hburg, Masa, 
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LA THES— Continued. 


Gould & Eberhardt, Newark, N 

Harring yn, Son & Co., E., Ph iladel Iphia, Pa. 
Hendey OM: chine Co., Torrington, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond, R. K., Cin innati, O 

McCabe, J. J., New York 

McFadden Co., Philadelphia, Pa. 


New Doty Mfg. Co., Janesville. Wis 


New Haven Mfg. ¢ A ou Haven, Conn, 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co.., new Yor’ 

Pond Machine Tx ( Pla a, N. J. 
Pratt & Whitney Co. . Hart ions -d, Conn. 
Prentiss Tool & Supp sly Co., New York, 


Mass 
i, O. 


Reed Co., F. E., Worcester, 
Sebastian Lathe Co., Cincinnat 
Sebastian-May Co., Sidney, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Stark. John, Boston, Mass 
Wells Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Armstrong Bros.’ Tool Co., Chicago, Ill 
Montgomery & Co., New York 

Sawyer ‘Tool Co., Athol, Mass 
Standard Too] Co., Athol. Mass. 


MILLING ATTACHMENT. 


Adams Co., The, Dubuque, lowa. 


MILLING CUTTERS. 
Brown & Sharpe Mfg. Co., 
Cincinnati Milling Mac hine Co. 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, 

many 


MILLING MACHINES. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O 

Clough, R. M., New Haven, Conn 

Davis & Egan Machine Too! Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 

Garvin Machine Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott., Baltimore, Md. 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F_ E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Waterbury-Farrel Foundry & Machine Co 
Waterbury. Conn 


MOLDING MACHINES. 


Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC. 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 

NEEDLE WIRE. 


Abbott, Wheelock & Co., Boston, Mass. 


PACKING. 
—s Bros., New York 
ohns Mfg Co.,H W., New York. 
Peerless Rubber Mfg. Co., New York. 


PAINTS, FIRE-PROOF. 


Johns Mfg. Co., H. W.. New York 


PATENT ATTORNEYS. 
Bacon, L. Seward, Washington, D. C. 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS, 


Montgomery & Co, New York. 
Wells, Heber, New York. 


PERFORATED METALS. 
Harrington & King Perforating Co., 
Chicago, Ill. 


PHOSPHOR BRONZE. 

Phosphor Bronze Smelting Co., 
delphia, Pa. 

PIPE CUTTING AND THREADING 
MACHINES. 
Armstrong Mfg. Co., The, Bridgeport, Conn 
Curtis & Curtis, Bridgeport, Conn 
Detrick & Harvey Machine Co. 


‘ 


Providence, me 
, Cincinnati, O. 


Ger- 


The, 


Ltd., Phila- 


Baltimore, 


Geometric Drill Co , New Haven, Conn. 
Hill, Clarke & Co., Boston, Mass. 

National Machinery Co.. Tiffin. O. 

Saun ters’ Sons, )., Yonkers N Y. 

Wells Bros. & Co , Greenfield, Mass. 

Wilev & Russell Mfg. Co.. Greenfield, Mass. 


PIPE FIT TINGS. 


Kellv & Tones Co, The 
Tig oint ¢ New Y« 


PLANERS. 
Betts Machine Co., 
Davis & Egan Machine 
nati, ©) 
Detrick & Harvev Mach 


New York. 


Wilmington, Del, 
Tool Co... Phe, Cincin- 


Baltimore, Md 


Fitchbur ¢ Machine Works, Pitehbure. Mass 
Flather & Co., Nasht N 3 
Garvin Machine Co 5 Ba York, 


Grav Co, G A. Cincinnati, O. 
MeCathe, 7. 1, New York 





Ott. Mergenthater § Co., 


BALTIMORE, MD. 





MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Miiling Machines 


SPEED LA’THES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer's. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE, 


ano T WIST DRILL GAGE 
JWYKE&CO.E.BostonMass.USA. 


MFR'S FINE MACHINISTS TOOLS. 
—— FOREIGN AGTS. —— 
CHAS CHURCHILL &CO.CROSS ST. LONDON ENGLAND 7 
SCHUCHARDT & SCHUTTE, SPANDAUER STRASSE 
BERLIN, GERMANY. 


sit wos GNSS 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








McFADDEN COMPANY, 


kia “OS 
aoR Xe 
he 


PHILADELPHIA, PA. 


iit 
sae 
Gay 


No. /22 Arch St., 











E.W. BLISS C0., 


1 Adams St. 
BROOKLYN, N. Y. 


Chicago, 
96 W. Wash’ n St. 


BICYCLE, 
ELLCTHCAL 


AND 


, _ SHEET METAL TOOLS 
PRESSES. 


DIES AND SPECIAL 
MACHINERY. 


SE  , OWNERS O1 
THE STILLS & PARKER PRESS CO. 





nh 











PLANERS—Continued. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton O., 
Niles Tool Works Co., New York 
Pedrick & Ayer Co., Philac — Pa 
Pond Machine Tool Co., Plz field N. J 
Prat: & Whitney Co, Siuotnate. Conu 
Prentiss Tool & Supply Co., New . ork. 
Sellers & Co., Inc Wm., Phi ong 4 a, Pa 
Whitcomb Mfg. Co., Worcest« ss 
Wilson, W A., Rochester. N. Se 


POLISHING WHEELS. 


Builders Iron Foundry, Provi lence, 
Diamond Machine Co., Providence, R 


PRESSES, DIES, ETC. 


Bliss Co E W., Brooklyn, 


RL 
I 


me Ee 


Bremer Machine Co, G. J., Kalamazoo, Mich 

Ferracute Machine Co. Bridgeton, N 

McCabe, J. J.. New York 

Mossberg & Granville Mfg. Co., Providence, 
_. & 

New Doty Mfg. Co., Janesville, Wis. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Stiles & Parker Press Co . Brookly n, N. ¥. 

Toledo Machine & Too! (¢ The, Toledo, O 


PUBLICATIONS. 


Home Study. Scranton, Pa 


PUMPING MACHINERY. 


Weane Steam Pump Co., Holyoke. Mass. 
Wetherill Mach. Co, James P., Chester, Pa 


PUNCHES AND SHEARS. 

Bliss Co, E W. are N. Y. 

3remer Machine Co., G Kalamazoo, 

Buffalo Forge Co. Buffalo, N. ¥ 

Davis & Egan Machine Tool Co., Cincinnati,O 

Long & Allstatter Co., Hamilton, O 

McCabe, J. J.. New York 

Mossberg & Granville Mfg. Co., Prov 
Rc. 

New Doty Mfg Co.. 

Waterbury Farrel 
Waterbury Conn. 

Watson-stillman Co., Th 


RAW HIDE, 
New Process Raw Hide Co., 
REAMERS, 
Clevelanu Twist Drill Co., Cleveland, O 
Mergenthaler & Co., Ott., Baltimore, Md 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitney Co.. Hartford, Conn. 
Wells Bros. & Co . Greenfield, Mass 
Wi'ey & Russell Mfg. Co., Greenfield, Mass. 


ROCK DRILLS. 
Ingersoll-Sergeant Drill Co., 
Rand Irill Co, New York. 


ROLLING MILLS. 


Mossberg & Granville 
R. 1. 


ROOFING ASBESTOS. 


John Mfs Co W., New York. 


RUBBER GOODS. 
Peerless Rubber Mfg. Co, New York. 
RULES, GRADUATED STEEL. 
Cc thn & Leighton Syracuse, N. Y 
Darling Brown & Sharpe. Providence, R. 1 
Sawyer Tool Co., Athol. Mass. 
Standard Tool Co Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 
SAWS. 
Y. & C. Co., Chicago, Ill. 
SAWING MACHINES, METAL. 
Q. & C Co.. Chicago, Il. 
SCHOOLS. 
Columbia University, New York. 
Interna'ional Correspondence Schools, Scran-- 
ton, Pa 


SCREW MACHINES (see Turret Lathes).. 
SCREWS, MACHINE. 


Cle.eland Ma. hine Screw Co., 
FlatLher & Co., Nashua, N H 
McFadden Co.. Philadelphia, Pa. 
Worcester Machine Screw Co.. 
Viass 
SCREW PLATES. 
Machinists’ Sup; ly Co., 
Reece. Edw |]. Greenfield, Mass 
Well Bros & Co.. Greentield Mass. 
Wiley * Russell Mfg. C Greenfield, Mass. 
Wilkinson Co., The, Chicago, Ili 
SCREWS. 
Clev: land Machine 
Wor-ester Vach Screw ec 
SEPARATORS, STEAM. 
Keys o Kn ine and Machine 
Jelphia Pa. 
SHAFTING, ETC. 


rPrvyibil, P. New York. 


Mich 


idence, 


Janesville, Wis 
Foundry & Machine Co., 


e, New York 


Syracuse, N. Y. 


New York. 


Mfg. Co., Providence,, 


Cleveland, O. 


Worcester, 


Chicago, II] 


‘leveland, O. 
Mass 


Screw Co. ( 
Worceste 


W orks, Phila 


Sellers & Co.. Inc Wm., Philadelphia, Pa 
SHAPERS. 

Betts Machine Co, Wilmington. Del 

Davis & Evan Machine Too) Co., The, Cincis 


nati. O 
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SHAPERS—Continued. 


Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 

Garvin Machine C o., New York. 

Gould & Eberhardt, Newark, N. _ 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 

McCabe, J. J., New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SIGHT FEED LUBRICATORS. 
Kelly & Jones Co., ‘The, New York. 
SLOT TERS. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass, 


SPECIAL MACHINERY. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co.,G J., Kal 1mazoo, Mich. 
Geometric Drill Co., New Haven, Conn. 
Ott. Mergenthaler & Co, Baltimore. Md. 
Toledo Machine & Tool Co. . The, Toledo, O 
Wetherill Machine Co., James P., Chester, Pa. 


STEEL. 


Abbott. Wheelock & Co., Boston. Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B M, Boston, Mass. 
McFadden Co., Philadelphia, Pa 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn 
TAPS AND DIES. 

McFadden Co., Philadelphia, Pa. 

Wells Bros. & Co., Greenfield, Mass. 


Wiley & Russell Mfg Co., Greenfield. Mass. 
Wilkinson Co, The, Chicago, I1] 


THREADING MACHINES. 


Webster & Perks Machine Tool Co., Spring- 
fieid, O. 
TOOL HOLDERS. 
Armstrong Bros * Tool Co., Chicago, Il. 


Gould & Eberhardt, Newark, N, J 


TRAMWAYS, OVERHEAD. 
Coburn Track Mfg. Co., 


Mass. 


TUBING, FLEXIBLE, 
Almond, T. R., Brooklyn, N, Y 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co. Stay ae Conn. 
Cleveland Machine Screw Co., Cleve land, O 
Davis & Egan Machine Tool Cc o., The, Cincin- 
nati, O 
Dreses, Mueller & Co,, Cincinnati, O, 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass 
ones & Lamson Machine Co., Springfield, Vt. 
McCabe, J. |.. New York. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co.. Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Warner & Swasey. Cleveland, O, 
VALVES. 


Consolidated Safety Valve Co., 
Jenkins Bros., New York. 


VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J. 
Buffalo Forge Co.. Buffalo, NY. 
Sturtevant & Co.. B. F.. Boston 


VENTILATORS. 


Pancoast Ventilator Co, 


VISES. 
Hill Clarke & Co., Boston, Mass. 
McCabe J. J . New York 
McFadden Co.. Philadelphia. Pa. 
Niles Too] Works Co , New York. 
Strelinger & Co, Chas A. Detroit, Mich. 
Wilkinson Co.,, The, Chicago, III, 
Wyman & Gordon Worcester. Mass 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Goodyear, 8S. W Waterbury. Conn. 
Waterbury Machine Co. Waterbury, 


WOODWORKING MACHINERY. 
Barnes Co, W. F & John, Rockford, III, 
J. A. Fav & Egan Co., Cincinnati O. 
Pryibil. P , New York. 


Trolley Holyoke, 


New York 


Mass 


Philadelphia, Pa, 


Conn 


Seneca Falls, N. Y. 


Seneca Falls Mfg. Co., 





es 


You can send as many more 
than ten as you want to 
in your shop club at $2 
each—but don’t send less for 
the start. 


es 


You get a free copy for the 
first ten, and for each ten sent 
thereafter in the year ’"97— 
sell the extra to some one else. 


es 


This shop club scheme is a 
good one, it is putting the 
leading mechanical paper into 
the hands of the men at a low 
price. 


es 


Go into any shop and get sub- 
scribers—we do not give terri- 
tory— it’s readers we want. 


eS 


Renewals are just the same as 
new names—it’s the $2 we 


count. 


es 


This offer is good during 1897, 
but it is very doubtful if it is 
continued after that—we want 
to introduce the “new” Amer- 
ican Machinist. About next 
year, well, we'll see you later. 


es 


Good idea to start a club in 
your shop to-day—it will pay 
you and each reader of the 
paper; it always pays to get 





$3 in value for $2 in cash. 


GOOD 
BOOKS 


- ON.. 


Electricity 


We have on sale the fol- 
lowing books on electrical 
subjects that we can rec- 
ommend as reliable and 
desirable: .*.  .% %* 


The Electric Railway of To-day. II. B. Prindle 
1890. Describes the machinery and construction of 
the electric railway. 55544 x7hgin. pages. Many 
illustrations. Paper cover........ Soc. 


Dynamo Electric Machinery. Sylvanus P. 


Thompson 1800. A small book by a great man 
Explains the action and classifies dynamos. Best 
book for the money A little simple algebra. 214 
344 x 6in. pages, 56 illustrations soc. 


How to Build a (44 H. P..H. P., 1 HP. a HP) 
Dynamo or Motor. A. E. Watson. 1804. A series of 


Kach soc. 


smmall books with working drawings 
Practical Dynamo Building for Amateurs. 

Frederick Walker 1800, Shows how to wind for 
ny output and tells why 104 a xt neh pages 


. § 0c. 


ly illustrations 


The Electric Transformation of Power and Its 


Application to the Etectric Motor, |’ \tki 
son. 1893. Explains in untechnical language the 
essential facts regarding the application of elee 
tricity to the driving of machinery 233 Sx Tis 
pages. 96 illustrations $2.00 
The Elements a E lectric Lighting. Phillip At 
KinSon 1S \ I I giv he 
eenential facts resarding electric ghting in plain 
nyuage ‘4 5 x jhe-inch pages, 104 ustra- 

ns .. $1.50 
Practical Dynamo Buliding. L. C. Atwood. 1893 
An excellent DOOK on the onstructiol wi yg 
testing and operation of dynamos, Contalis work 
ng drawings of small and medium sizes 143 7% x 
14-inch pages, with many drawings and fu page 
llustrations ; : $3. 00 
What is Electricity? John Prov wbridg 180 


Anexcellent general treatise o etricity trom 
the scientific standpoint, put in plain language and 
without mathematics Rec 


ommende 1 for begin 
i $1.50 


ners. 3085 x 74g inch pages istrations 


The Dynamo How Made and How Used. 5S. FR 


Bottone 180 $1.00 
Electro Motors How Made and How Used... &. I 
Bottone and A. M. A. Beale Iso! Soc. 
The above books explain the principl lea of action 
with working drawings of small mac hi nes In 
tended for practical men. The second bor k pre 


supposes a knowledge of the pring ples of elec 


tricity which are given | 


Practical "lanagement of Dynamos and ‘lotors. 
bv electrical 


Crocker and Wheeler SO Writter 
machinery builders in order to give 


nstructior 


the use of dvnamos al {motors Has epootal of ip 
ers on locating and remedying faults An excel- 
ent book. 2065 X Ti-inch pages; 98 illustra- 
ons $1.00 


THE AMERICAN MACHINIST 
PUBLISHING CO. 


256 Broadway, New York. 
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LOOK OUT FOR 
IMPOSTORS 


Commencing December J, 1896, 
we use 3 Rows of Diamonds in 
Black extending throughout the 
length of each and every Roll of 
Rainbow Packings. 








who know how; ever did, or ever will 
make Rainbow Packings. 


PEERLESS RUBBER MFG. CO. 


16 Warren Street, 
NEW YORK. 


202-210 S. Water St., 
CHICAGO. ILL. 


16-24 Woodward Ave., 
DETROIT, MICH. 





Plain Miller 


Adapted to the 
requirements of the 
modern Machine shop. 


(20 


i ¥ aS 
ial /e] 





” Senile and titi 
for the asking. 


W. D. FORBES & CO, 
HOBOKEN, N,J., U.S.A. 
1302 Hudson Street. 








Hydraulic 
Packing, 


The largest range of sizes carried 
in stock, made of specially selected 
leather 


Hydraulic Tools, made from 
our own designs or plans of 
others. Ask for Catalogue D. 


The ——< 


Watson-Stillman Co. 


** Jackmakers to the Universe.”’ 
202 East 43d Street, 
New York. 


Chuck. Try it. 


30 days’ trial. 








Catalogue free. 


Notice. 


This cut represents the Patent Globe Drill 


If it is not the best Chuck you 


ever used, return it to us at our expense, after 


If it is the best send us your check. 
Globe Chuck Company, 


Washington, D. C., U. S. A. 





RETIRING FROM BUSINESS 
FOR SALE. 

Special plant in New York City, 
consisting of machines and all special 
tools, patterns, jigs, cauges, also well 
assorted line of finished stoek, and 
larve supply of parts in process of 
manufacture, 

Propver is a small staple machine 
tool, well known and in regular 
demand. 

The business eould be economi- 
cally combined with that of a manu- 
facturer having machine tools or sup- 
plies for sale, or anything needed by 
machinery users. 

Or, it could be handled as an ae- 
count by dealer or supply house hav- 
ing manufacturing connections, ma- 
chine shop or foundry, or both. 

Investment required is under 
$10,000. 

Terms to responsible parties most 
favorable. 

Reason for selling, ill-health re- 
quiring a residence abroad. Address. 

Box 6. AMERICAN MACHINIST. 


HUB THRUST BEARINGS 


Balls cannot wear in 
grooves. 
» Hardened surfaces ground 









true, 
yy Balls specially gauged to 
F , uniform size. 


Load equally distributed 
over all the balls. 


HUB ROLLER BEARINGS. 


Short Rolls accurately 
guided in parallel 
lines. 


PATENTED, 





We furnish these Anti-friction Bearings for 
all shaft sizes. 


THE BALL BEARING CO., 
10 WATSON ST., BOSTON. 








Almond Drill Chuck, 


He. | Mery, . 5°! at all Machinists’ 
— weet) Supply Stores. 
= . | 
3 = 1.R. ALMOND, 
83 & 85 Washington 8t., 
Brook yn, N. ¥. 





spect ACCURACY 2??? 


¢ DON’T SPOIL IT 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to ro i 00 of an inch. 
Implements are adjusted 

at a temperature of 75°. 


ACCURACY & 


ASK FOR NEW RED BOOK. 


The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER CITY, N.J., U.S.A. 
@m@a aa ACCURACY @®2.~> 


Machine Shop Wanted. 


Will take interest in or management of well 
established Machine Shop or Machine Manufact™ 
uring Plant, in part payment for highly improved 
Orange Grove, adjacent to largest city in Florida, 
Address P, C. B., care AMERICAN MACHINIST 





ox] t 








SEND FOR CATALOGUE. 
MORGESTER MACHINE SCREW CO 
pommel VVVVAVANKYYKYYIYIY' 
WORCESTER. MA 
Fe WORCES ER. MASS. 









Manufacturers of Set, pnd & 
Wachine Screwe, Studa, ete. 





BOUND VOLS. 


oO! 


American Machinist 


For 1896. 
$4. 


BETTER ORDER 
NOW. 








MODERN MACHINE TOOLS. 





BETTS MACHINE COMPANY, 


WILMINCTON, DEL., U.S.A. 


WE are the ONLY PEOPLE ON EARTH 


eames ADVHNIOVY @e2e 








 @@ec2 ADVHNIIDVY © 86 
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OR boring, turning, facing and_ thread- 
ing duplicate parts that are heavy, we 
recommend this 30-inch mill with tur- 
ret. The time saved in handling the work is 
a large item—a mill being much quicker than 
a lathe. 

This tool will take in 30 inches in diameter 
by 21 inches high. Sixteen changes of speed; 
many changes of feeds. This machine ocecnu- 
pies less than half the room of a turret lathe 
of same capacity, costs less money, and will 
do more and heavier work. It is a dividend- 


payer. Ask for catalog of the 


Bullard Machine Tool Co., 


Bridgeport, Conn. 


hee a <o 








THE POND MACHINE TOOL CO. 


waxes oF POWerful and 






PLAINFIELD, N, J, 





Accurate 


Metal-Working : . 
| es 

Machine reve ase i. - 

Tools. | : | 








“CHINE TOOL 
PUNPIELD sa 


SEVEN FOOT BORING AND TURNING litul Wiatt LAPabanty ALtAt MiLN 
MANNING, MAXWELL & MOORE, Sales Agents, 
111 AND 113 LIBERTY STREET, NO, 60 SOUTH CANAL STREET, } 424 ‘I HONE BUILDING 
NEW YORK CHICAGO, ILL. PITTSBURGH, PA 
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™ Piles Cool Works Company, Fis | 
Machine Cools, All Types and Sizes. 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Main Office and Works: Hamilton, Ohio. Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 











PLFASE MENTION THIS PAPER WHEN WRITING. 















THE G.-A. GRAY Co.., CINCINNATI, O. 





J. A. FAY & EGAN CO., sath Canal St. Chicago. 
STRONG, CARLIS LE &TURNEY , 193 Bank St., Cevetand, Me 
These Mach'nes E. A. KINSEY & CO., 331 West Fo urth St., , Cincinnati 
are sold THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, Md. 
by the foiluwing J.J. MeCABE, 14 Dey St., New Vo rk City, 
Agents: PACIFIC TOOL & SUPPLY CO.,, 102 First St., San Francisco, Cal, 
- SCHUCHARDT & SCHUTTE, Berlin, C., Germ’y, and Vienna, Austria. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England, 





FLAT TURRET 
LATHE. 


Jones & Lamson Machine Co. 
Springfield, Vt., U.S. A. 
SOLE BUILDER OF THE os 


Flat Turret Lathe. 


FOREIGN REPRESENTATIVES : 
M. Koyemann, Charlottenstrasse 112, Dusseldorf, 


THERE IS 

NO UNCERTAINTY P) Germany. 

IN BUYING OR USING a anssens, 16 Place de la Republique, Paris, 
NICHOLSON FILES. ¢ Charles Churchill & Co., 9-15 Leonard St., Finsbury, 


2 pe E.C ~~" ane Birmingham, - ng. 

" enry Kelley & Co. all Mail, Manchester ng. 

NICHOLSON FILE COMPANY, @ '-----.-___--__-___~ 
PROVIDENCE, R.I., U.S.A. "« 

Largest Producers in the World, 


OO COO CO GOS SOO 0 9 9 95353 9 9 “8 


Wham Mis Vl Suri, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? —_— 
THE CENTRIFUGAL SAND MIXER? MANUFACTURERS OF 
H AVE THE VICARS’ MECHANICAL STOKER ? | ACME BOLT AND 


RIVET HEADERS, 
EXAMINED 


TH 
AO century 


DOUBLE AUTO- 
AUTOMATIC 
2 Peer as 


MATIC BOLT CUT- 
heme PATENT “A PEST 
EXPORT TRADE ST. LOUIS, MO. 


TERS, cutting from : 
1-8 in. to 6 in. diam. >=) — 
A SPECIALTY. 
it's a LEADER am 
NOT a follower. 


ALSO SEPARATE 
LIKE A HUMAN 


HEADS AND DIES. — 
being, only of metal. 


Che Deane 
OF HOLYOKE. 
Built in 16 STYLES & SIZES py 
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NICHOLSON FILES 


have had a universal reputation for many years of being 


) THOROUGHLY RELIABLE. 


© THEIR UNIFORMLY 
@ SUPERIOR ‘ 
¢ QUALITY 
ell Known, 
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STEAM jungpuiie 


FOR EVERY 
SERVICE. 












GEAR cure 


Grant Gear — i 





GOULD & EBERHARDT sonia") ppaNe” STEAM PO 
j - roa - DEANE STEAM PUMP CO. 
NEWARK, N. J., U. S. A. ence CLEVELAND. HOLYOKE, MASS. 








Send for Catalog. New York. Boston. Chicago. 
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